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PREFACE 


This data book contains the latest product information for Fujitsu’s line of Static RAM ICs. This year’s 
edition, however, does not include a section for SRAM modules. Both DRAM and SRAM modules are now 
in a Modules Data Book which you can obtain from your nearest Fujitsu Sales Office or Sales 
Representative. (See the Sales Information listing in this book.) 

In addition to the collection of SRAM data sheets, you will find valuable information on ordering and 
expanded packaging descriptions, both in the Order Information section. A cross reference for SRAMs is 
in Appendix 4, and again in each respective product section. You will also find a new technical paper, Fast 
SRAMs in Zero Wait-State Memory intefaces, in the Design Information section. 

If you are interested in obtaining other Fujitsu product information, see the publications listing on the 
following pages for titles and brief descriptions of other Fujitsu product literature. To obtain a copy of any 
of the documents, call one of our sales offices. 
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FUJITSU PRODUCT PUBLICATIONS 

The following is a list of the product publications available from Fujitsu Microelectronics, Inc. Call your nearest FMI Sales 
Office or Sales Representative to order any document(s) you need. (See the Sales Information section for phone 
numbers.) 


MEMORY PRODUCTS 

Dynamic RAM Products Data Book 

Static RAM Products Data Book 

ECL RAM Products Data Book 

Programmable Memory Products Data 
Book 

Memory Modules Data Book 
Memory Card Products Data Book 

Power Transistor Products Data Book 


Contains product data sheets for NMOS and CMOS DRAMs, 
including 1 M and 4M devices, and MOS application-specific 
RAMs. 

Contains product data sheets for high-speed CMOS and 
BiCMOS SRAMs, low-power CMOS SRAMs and application- 
specific SRAMs. 

Contains product data sheets for ECL and TTL bipolar ECL 
RAMs, BiCMOS ECL RAMs, and application-specific RAMS 
including self-timed RAMs (STRAMs). 

Contains product data sheets for programmable ROMs (including 
registered and wide-temperature range PROMs); CMOS mask- 
programmable ROMS, OTP ROMs, erasable PROMs, and 
EEPROMs; NMOS erasable PROMs and non-volatile RAMs. 

Contains product data sheets for CMOS DRAM modules (includ- 
ing high density and low profile) and CMOS SRAM modules. 

Contains product data sheets and programming information for 
68-pin JEIDA and PCMCIA standard memory cards and connec- 
tors and for 38-pin memory cards. 

Contains product data sheets for RETs, Darlington arrays, and 
FETs. 


Linear Products Data Book 


Linear Products Selector Guide 
Telecommunication Devices Data Book 


Telecommunication Devices Selector 
Guide 


Contains product data sheets for op amps, comparators, automo- 
tive audio amps, power supply controls, motor drivers, disk driv- 
ers, and converters (A/D, D/A, A/D-D/A, and F/V). 

Presents an overview of linear products. 

Contains product data sheets for bipolar prescalers and VCOs, 
CMOS PLLs, BiCMOS single-chip PLLs and Prescalers, 
CODECs, CMOS telephone ICs, and cellular mobile radio ICs. 

Presents an overview of telecommunication products and piezo- 
electric devices. 


Interface and Logic Products Selector Presents an overview of logic and interface devices. 
Guide 


CMOS 4-bit Microcontrollers Data Book, Contains product information, including the development tool for 
Vol. I the MB8850 and MB88200 families of 4-bit microcontrollers. 


CMOS 4-bit Microcontrollers Data Book, Contains product information, including the development tool for 
Vol. II the MB88500 family of 4-bit microcontrollers. 


CMOS 4-bit Microcontrollers Selector Presents an overview of the MB88500 (high end), MB8850 (mid- 
Guide range), and MB88200 (low end) families of 4-bit microcontrollers. 
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FUJITSU PRODUCT PUBLICATIONS (Continued) 

ASIC PRODUCTS 

CMOS Channeled Gate Arrays Data Book Contains product information for UHB Series High Drive CMOS 

and Design Evaluation Guide Gate Arrays and CGI 0 Series High Drive CMOS Gate Arrays. 

CMOS Channelless Gate Arrays Data Contains product information for All Series CMOS Series Gate 

Book and Design Evaluation Guide Arrays and CG21 Series CMOS Gate Arrays. 

ASIC CMOS Products Selector Guide Presents an overview of CMOS channeled and channelless gate 

arrays and standard cell products. 

BiCMOS Gate Arrays Data Book and Contains product information for BC Series BiCMOS Gate 

Design Evaluation Guide Arrays and BC-H Series BiCMOS Gate Arrays. 

ECL Gate Arrays Data Book and Design Contains product information for ET Series ECL Gate Arrays, 

Evaluation Guide H Series ECL Gate Arrays, Ultra-High Performance ECL Gate 

Arrays, and VH Series ECL Gate Arrays. 

ASIC Bipolar Products Selector Guide Presents an overview of BiCMOS and ECL gate array products. 

ASIC SOFTWARE 

The ASIC Gallery™ (catalog) Discusses the trend in ASICs: migration from using gates as 

primitives to using LSI and even VLSI macros as design ele- 
ments. 

The ASIC Design Environment (catalog) Provides an overview of the third-party tools that work in concert 

with Fujitsu’s proprietary tools, ViewCAD™, BankCAD™, and 
FAME. Also included are product profiles explaining how the 
third-party tools fit within the design framework. 

ViewCAD User’s Guide Provides a basic understanding of Fujitsu’s proprietary CAD/CAE 

system, ViewCAD. This book provides information necessary to 
design, test, simulate, and analyze circuits using Fujitsu’s unit cell 
libraries for AU, UHB, CG10, CG21, and CG31 CMOS technolo- 
gies. 

ViewCAD Installation Guide Explains how to install Fujitsu’s proprietary CAD/CAE system, 

ViewCAD. 

CMOS ASIC Reference Manual for Provides a basic understanding of the Valid System on the Sun 

Valid platform as it interfaces with Fujitsu programs to build circuits 

using Fujitsu’s unit cell libraries for AU and UHB CMOS technolo- 
gies. 

FAME User’s Guide Provides a basic understanding of the Fujitsu ASIC Management 

Environment (FAME) software as it interfaces with third-party 
tools (Sun or PC) to build circuits using Fujitsu’s unit cell libraries. 

FAME Reference Manual Provides installation and directory information for the Fujitsu 

ASIC Management Environment (FAME) software, which uses 
third-party tools (Sun or PC) to build circuits using Fujitsu’s unit 
cell libraries. 


Synopsys User’s Guide 


Provides a basic understanding of the Synopsys® system as it 
interfaces with Fujitsu programs to build circuits using Fujitsu’s 
unit cell libraries. 



FUJITSU PRODUCT PUBLICATIONS (Continued) 

ASIC SOFTWARE (Continued) 

Verilog-XL User’s Guide Provides a basic understanding of the Verilog-XL® system as it 

interfaces with Fujitsu programs to build circuits using Fujitsu’s 
unit cell libraries. 

Future Publications 


For Fujitsu Microelectronics, Inc.: 
Master Product Guide/Catalog (1991) 

For Memory Products: 

Hybrid Products (1991) 

For ASIC Software: 

ASIC Design Environment 
Data Book (1991) 


ASICOpen™ Catalog (1991) 


Presents an overview of the entire range of products offered by 
Fujitsu Microelectronics. 


Presents Fujitsu’s hybrid products and discusses thick- and thin-film 
capabilities. 


Provides detailed information about the ASIC Design Methodology 
at Fujitsu. It contains an overview of the third-party tools that work 
in concert with Fujitsu’s proprietary tools, ViewCAD, BankCAD, and 
FAME. Also included are product profiles explaining how the third- 
party tools fit within the design framework. 

Provides information about the Fujitsu ASIC Design framework. It 
explains the design processes between two third-party tools, Syn- 
opsys and Verilog-XL, and Fujitsu’s proprietary tools, ViewCAD 
and BankCAD. 


Synopsys® is a registered trademark of Synopsys, Inc. 

Verilog-XL® is a registered trademark of Cadence Design Systems, Inc. 
ViewCAD™ and BankCAD™ are trademarks of Fujitsu Umited. 

ASICOpen™ and ASIC Gallery™ are trademarks of Fujitsu Microelectronics, Inc. 
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Fujitsu’s Static RAM Products 


Introduction 


Fujitsu manufactures a wide range of integrated circuits that 
includes linear products, microprocessors, telecommunications 
circuits, ASICs, high-speed ECL logic, power components 
(consisting of both discrete transistors and transistor arrays), 
and both static and dynamic RAMs. 

The static RAM product line offers devices for use in a wide 
range of applications. These memories are manufactured to 
meet the high standard of quality and reliability that is found 
in all Fujitsu products. 

This data book includes product information on the following 
SRAM products: 


High-speed CMOS SRAMs 


Fujitsu’s high-speed CMOS SRAMs offer the advantages of 
low power dissipation, low cost, and high performance. 
Features include TTL compatibility and a separate 
chip-select pin that simplifies muttipackage systems design. 


High-speed BICMOS SRAMs 

Advanced BiCMOS technology adds ultra-fast access times 
to CMOS low power dissipation in Fujitsu’s new family of 
static RAMs. Most devices feature an automatic power-down 
mode and are generally available in small outline packages 
with J-leads (SOJ). 


Low-speed CMOS SRAMs 


Our low-power CMOS SRAMs are ideally suited for use in 
microprocessor systems and other applications where fast 
access time and ease of use are required. The memories 
use asynchronous circuitry and may be maintained in any 
state for an indefinite period of time. 


Application-Specific CMOS SRAMs 

To address the system needs of cache memories, Fujitsu’s 
application-specific memory line includes both cache TAG 
RAM and high-speed static RAM, as well as dual-port RAMs 
for multiprocessor systems. 
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Fujitsu’s Static RAM Products (Continued) 


Extended Temperature Range SRAMs 

For applications requiring devices that operate in the 
industrial temperature ranae, Fujitsu offers a selection of 
TTL-compatible CMOS SRAMs. These devices are specified 
for operation in the range from -40°C to +85°C. The 
designator “-X”, following the standard part number, 
identifies SRAMs that operate in the extended temperature 
range. See specific data sheets for full product specification. 
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Section 1 


High-Speed CMOS SRAMs — At a Glance 


Page 

Device 

Maximum 
Acceaa 
Time (ns) 

Capacity 

(Organization) 

Package 

Options 


1-3 

High-Speed CMOS SRAMs Product Cross Reference 




1-5 

MB81C67-35 

35 

16384 bits 

20-pin 

Plastic 

DIP 


-45 

45 

(16384 x 1) 

20-pin 

Ceramic 

DIP 


-55 

55 


20-pad 

Ceramic 

LCC 

1-17 

MB81C68A-25 

25 

16384 bits 

20-pin 

Plastic 

DIP, ZIP 


-30 

30 

(4096 x 4) 

20-pin 

Ceramic 

CERDIP 


-35 

35 


20-pad 

Ceramic 

LCC 

1-29 

MB81C69A-25 

25 

16384 bits 

20-pin 

Plastic 

DIP 


-30 

30 

(4096 x 4) 

20-pin 

Ceramic 

CERDIP 


-35 

35 


20-pad 

Ceramic 

LCC 

1-41 

MB81C71A-25 

25 

65536 bits 

22-pin 

Plastic 

DIP 


-30 

30 

(65536 x 1) 

24-pin 

Plastic 

SOJ 


-35 

35 


22-pad 

Ceramic 

LCC 

1-53 

MB81C74-25 

25 

65536 bits 

22-pin 

Plastic 

DIP 


-30 

30 

(16384 x 4) 

22-pad 

Ceramic 

LCC 


-35 

35 





1-63 

MB81C75-25 

25 

65536 bits 

24-pin 

Plastic 

DIP, SOJ 


-30 

30 

(16384 x 4 /OE) 

24-pin 

Plastic 

LCC 


-35 

35 





1-75 

MB81C78A-35 

35 

65536 bits 

28-pin 

Plastic 

DIP, SOP, SOJ 


-45 

45 

(8192x8) 

32-pad 

Ceramic 

LCC 

1-91 

MB81C79A-35 

35 

73728 bits 

28-pin 

Plastic 

DIP, SOP, SOJ 


-45 

45 

(8192x9) 

32-pad 

Ceramic 

LCC 

1-107 

MB81C81A-25 

25 

262144 bits 

24-pin 

Plastic 

DIP, SOJ 


-35 

35 

(262144x1) 




1-117 

MB81C84A-25 

25 

262144 bits 

24-pin 

Plastic 

DIP, SOJ 


-35 

35 

(65536 x 4) 




1-127 

MB8289-25 

25 

294912 bits 

32-pin 

Plastic 

DIP, SOP 


-35 

35 

(32768 x 9) 




1-137 

MB8298-25 

25 

262144 bits 

28-pin 

Plastic 

DIP, SOP, SOJ 


-35 

35 

(32768 x 8) 




1-147 

MB8299-25 

25 

29491 2 bits 

32-pin 

Plastic 

DIP, SOP, SOJ 


-35 

35 

(32768 x 9) 
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Static RAM Data Book 


High-speed CMOS SRAMs 


High-Speed CMOS SRAMs Product Cross Reference 


64K Static RAMs 



Fujitsu Part Numbers 

r' V - 

MB81C71A 

MB81C74 

MB81C75 

MB81C78A 

M81C79A 


(64K x 1) 

(16K x 4) 

(16K x 4/OE) 

(8K x 8/OE) 

(8K x 9/OE) 


CY7C187 

CY7C164 

CY7C166 

CY7C185 

CY7C182 

Hitachi 

HM6287 

HM6288 

HM6289 



IDT 

IDT7187 

IDT7188 

IDT7198 

IDT7164 

IDT7169 

Micron 

MT5C6401 

MT5C6404 

MT5C6405 

MT5C6408 


Mitsubishi 

M5M5187A 

M5M5188A 

M5M5189A 

M5M5178 

M5M5179 

Motorola 

MCM6287 


MCM6290 

MCM6264 

MCM6265 

NEC 

|lPD4361 


(IPD4363 



Performance 

P4C1 87 

P4C188 

P4C198 

P4C164 

P4C163 

Samsung 

KM6165 

KM6465 

KM6466 

KM6865 


Sharp 

LH5261 

LH5262 

LH5267 

LH5165 and 
5164 


Sony 

CXK5164 

CXK5464 

CXK5465 

CXK5863 

CXK5971 

Toshiba 

TC5562 

TC55416 

TC55417 

TC5588 

TC5589 


256K Static RAMs 


Vendors 

Fujitsu Part Numbers 

MB81C81A 
(256K x 1) 

MB81C84A 
(64K x 4) 

MB8298 
(32K x 8/OE) 

MB8299 
(32 K x 9/OE) 

Cypress 

CY7C197 

CY7C194 

CY7C199 


Hitachi 

HM6207 

HM6208 

HM62832 


IDT 

IDT71257 

IDT71258 

IDT71256 

IDT71259 

Micron 

MT5C2561 

MT5C2564 

MT5C2568 


Mitsubishi 

M5M5257 

M5M5258 



Motorola 

MCM6207 

MCM6208 

MCM6206 

MCM6205 

NEC 


p.PD43254 



Performance 

P4C1257 

P4C1258 

P4C1256 


Samsung 

KM61257 

KM64257 

KM68257 


Sharp 

LH52251 

LH52252 and 
52255 

LH52254 and 
52258 


Sony 

CXK51256 

CXK54256 

CXK58258 

CX58289 

Toshiba 


TC55464 

TC55328 

TC55329 
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January 1990 
Edition 3.0 


' - datasheet = : — — 

MB81C67-35/-45/-55 

CMOS 16K-BIT HIGH-SPEED SRAM 


Fujfrsu 


16K Words x 1 Bit High-Speed CMOS Static Random 
Access Memory 

The Fujitsu MB81C67 is a 16,384 words x 1 bit static random access memory 
fabricated with a CMOS silicon gate process. All pins are TTL compatible and a single 
+5 V power supply is required. 

A chip select (CS) pin permits the selection of an individual package when outputs are 
OR-tied, and automatically powers down the device. The MB81C67 offers low power 
dissipation, low cost, and high performance. 

• Organization: 1 6,384 words x 1 bit 

• Static operation: no clocks or refresh required 

• Access time: 35 ns max. (MB81C67-35) 

45 ns max. (MB81C67-45) 

55 ns max. (MB81C67-55) 

• Single +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

o Three-state outputs with OR-tie capacity 

• Chip select for simplified memory expansion, automatic power down 

• Electrostatic protection for all inputs and outputs 

• Standard 20-pin Plastic Package: 

DIP MB81C67-xxP 

o Standard 20-pad Ceramic Package: 

LCC MB81C67-xxTV 

• Standard 20-pin Ceramic Package: 

CERDIP MB81C67-xxZ 

• Pin compatible with Fujitsu MB8167A 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage on any pin with 
respect to GND 

V, N 

-0.5 to +7.0 

H 

Output Voltage on any pin with 
respect to GND 

VOUT 

-0.5 to +7.0 

n 

Output Current 

•out 

±50 

mA 

Power Dissipation 

Pd 

1.2 

W 

Temperature Under Bias 

Tbias 

-10 to +85 


Storage Temperature 
Range 

Ceramic 

Tstg 

-65 to +150 

D 

Plastic 

-45 to +125 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 



CERAMIC PACKAGE CERDIP 
DIP-20C-C03 



CERAMIC PACKAGE 
LCC-20C-F01 


PLASTIC PACKAGE 
DIP-20P-M01 


PIN ASSIGNMENT 



Ai Ap f 0 A, 3 


A4 

As 

A« 

Dour 


( j 1 

■N 

3’ 1 l 

r iei 

V - - 

*17 

5* 

*16 

• 4 TOP VIEW 

► ; 

6 

15 

7* 

► 14 . 

’a] 

J3 

x r 9jo r ii r iz 

J 


WE | CS Dm 
GND 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit. 
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MB81C67-35 

MB81C67-45 

MB81C67-55 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

v 1L 

-3.0* 


0.8 

V 

Input High Voltage 

V, L 

2.2 


6.0 

V 

Ambient Temperature 

Ta 

0 


70 

°c 


*-3.0V Min. for pulse width less than 20ns. (V )L Min=-1.0V at DC level) 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 

V, N =0V to Vcc 

lu 

-2.0 


2.0 

pA 

Output Leakage Current 

CS=V,h. 

Vout=0V to Vcc 

Ilo 

-2.0 


2.0 

pA 

Active Supply Current 

CS=V| L , louT=0mA 

V,N=V, L or V, H 

Icci 


25 

40 

mA 

Operating Supply Current 

CS=V| L> Iout— 0mA 

Cycle=Min, C L =0pF 

ICC2 


35 

60 

mA 

Standby Supply Current 

CS>V cc -0.2V 

V, N >Vcc -0.2 V or V tN <0.2V 

IsBI 


2 

15 

mA 

Standby Supply Current 

cs=v, H> 

IsBS 


15 

25 

mA 

Output Low Voltage 

loL=16mA 

VoL 



0.4 

V 

Output High Voltage 

loH=^4mA 

Vqh 

2.4 



V 
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MB81C67-35 

MB81C67-45 

MB81C67-55 


AC TEST CONDITIONS 


Input Pulse Levels: 

Input Pulse Rise And Fall Times: 

Timing Measurement Reference Levels: 

Output Load: Fig. 2 

Load I 


0.6V to 2.4V 
5ns 

Input : 1.5V 

Output : 1.5V 


Load II 



j ^ OUT 

I 30pF (Including Scope 

and jig capacitance) 


| Dout 

I 5pF (Including Scope 

and jig capacitance) 


(For tnz, tiz. Wz and tow) 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 

READ CYCLE *1 


Parameter 

Symbol 

MB81C67-35 

MB81C67-45 

MB81C67-55 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time *2 

tRC 

35 


45 


55 


ns 

Address Access Time *3 

Ua 


35 


45 


55 

ns 

Chip Select Access Time *4 

tACS 


35 


45 


55 

ns 

Output Hold from Address Change 

toH 

5 


5 


5 


ns 

Chip Selection to Output in Low-Z *5 

t LZ 

5 


5 


5 


ns 

Chip Deselection to Output in High-Z *5 

tHZ 

0 

25 

0 

25 

0 

30 

ns 

Chip Selection to Power Up 

tpu 

0 


0 


0 


ns 

Chip Deselection to Power Down 

tpD 


30 


40 


50 

ns 


Note: *1 WE is high for Read cycle. 

*2 All Read cycle are determined from the last address transition to the first address transition of the next address. 

*3 Device is continuously selected, CS=V| L . 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage. 
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MB81C67-35 

MB81C67-45 

MB81C67-55 


WRITE CYCLE *1*2 



*1 CS or WE must be high during address transition. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycle are determined from the last address transition to the first address transition of next address. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 
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MB81C67-35 

MB81C67-45 

MB81C67-55 




MB81C67-35 

MB81C67-45 

MB81C67-55 


TYPICAL CHARACTERISTICS CURVES 


Fig. 3 -NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 5 - NORMAUZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



0 20 40 60 80 100 


T Ai AMBIENT TEMPERATURE (°C) 


Fig. 4 - NORMAUZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 6 - NORMAUZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



0 20 40 60 80 100 

T a> AMBIENT TEMPERATURE (°C) 


Fig. 7 - NORMALIZED POWER SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 


z 

Q LLI 
LU DC 
INI DC 
_ ^ 

O CL 
z .% 
32 

.= LU 

- 8 I 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 8 - NORMAUZED POWER SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 
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MB81 C67-35 
MB81 C67-45 
MB81C67-55 


Fig. 9 - NORMAUZED POWER SUPPLY CURRENT 
v*. AMBIENT TEMPERATURE 


Fig. 10 - NORMAUZED POWER SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



T a , AMBIENT TEMPERATURE (°C) 


T At AMBIENT TEMPERATURE (°C) 


Fig. 11 - NORMALIZED POWER SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 


Fig. 12 - OUTPUT VOLTAGE 

vs. OUTPUT CURRENT 




0 5 10 


Ioh. OUTPUT CURRENT (mA) 


Fig. 13 - OUTPUT VOLTAGE 

vs. OUTPUT CURRENT 


Fig. 14 - NORMALIZED POWER SUPPLY CURRENT 
vs. FREQUENCY 



0 10 20 



1 10 100 


Iol. OUTPUT CURRENT (mA) 


f, FREQUENCY (MH Z ) 


1-13 





Ua, normalized access time 


MB81C67-35 

MB81C67-45 

MB81C67-55 







MB81C67-35 

MB81C67-45 

MB81C67-55 


PACKAGE DIMENSIONS 

(Suffix: TV) 

20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-20C-F01) 



Dimension in 

* Shape of PIN NO. 1 INDEX: Subject to change without notice. inche s (millimeters) 

©1988 FUJITSU LIMITED C20003S-2C 
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MB81C67-35 

MB81C67-45 

MB81C67-55 


PACKAGE DIMENSIONS 

(Suffix: P) 

20- LEAD PLASTIC DUAL IN-LINE PACKAGE 

(Case No. : DIP-20P-M0I) 



„ Dimensions in 

©1988 FUJITSU LIMITED D20005S-3C inches (millimeters) 
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<P 


— — DATASHEET —'— — 

MB 8 1 C68A-25/-30/-35 

CMOS 16 K-BIT HIGH-SPEED SRAM 



4K Words x 4 Bits Static Random Access Memory with 
Super High-Speed and Automatic Power Down 

The Fujitsu MB81C68A is a 4,096 words x 4 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory uses asynchronous 
circuitry. All pins are TTL compatible and a single +5 V power supply is required. 

A separate chip select (CS) pin simplifies multipackage systems design by perm King 
the selection of an individual package when outputs are OR-tied, and then 
automatically powering down the other deselected packages. 

The MB81 C68A offers low power dissipation, low cost, and high performance. 

• Organization: 4,096 words x 4 bits 

• Static operation: no clocks or timing strobe required 

• Access time: !aa = t A cs - 25 ns max. (MB81 C68A-25) 

t aa * f acs = 30 ns max. (MB81 C68A-30) 
t aa * t acs = 35 ns max. (MB81C68A-35) 

© Low power consumption: 385 mW max. (Active) 

138 mW max. (Standby, TTL level) 

83 mW max. (Standby, CMOS level) 

• Single +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

® Three-state outputs with OR-tie capacity 

• Chip select for simplified memory expansion, automatic power down 

• Electrostatic protection for all inputs and outputs 

• Standard 20-pin Plastic Package: 

DIP MB81C68A-xxP 

ZIP MB81C68A-xxPSZ 

• Standard 20-pin Ceramic Package: 

CERDIP MB81C68A-xxZ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 


Input Voltage on any pin with 
respect to GND 

v, N 

-3.5 to +7.0 


Output Voltage on any I/O pin 
with respect to GND 

VoUT 

-0.5 to +7.0 

H 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

K 9 

Storage Temperature 
Range 

Ceramic 

Tstg 

-65 to +150 

D 

Plastic 

-45 to +125 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 



CERAMIC PACKAGE CERDIP 
(DIP-20C-C03) 

PLASTIC PACKAGE 
(DIP-20P-M01) 



PLASTIC PACKAGE 
(ZIP-20P-M01) 

LCC: See page 12 


PIN ASSIGNMENT 



A 10 Ao A 7 A s A 3 A, CS WE l/0 3 I/O, 

12 J ill Lsj noma y y y li 


5 


.J9pvi£W 


\m nnmmminiiiraiiini 

A„ A, V a A, A< A, Ao GND l/0 4 I/O, 

LCC: See page 12 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric lields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit. 
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MB81C68A-25 

MB81C68A-30 

MB81C68A-35 



1 


CAPACITANCE (T , a 25° C, f = 1 MHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (V )N =OV) 

C|N 


5 

PF 

CS Capacitance (Vc§=OV) 

Ccs 


6 

pF 

I/O Capacitance (V (/ o=OV) 

Cw 


7 

PF 
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MB81C68A-25 

MB81C68A-30 

MB81C68A-35 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

t a 

0 


70 

°C 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 

Vin=0V to Vcc 

lu 

-10 


10 

pA 

Output Leakage Current 

CS=V,H, V lyo =0V to Vcc 

Ilo 

-10 


10 

pA 

Active (DC) Supply Current 

l O uT=0mA CS=V| L , 

ViN=V, L or V, H 

Icci 


25 

50 

mA 

Operating Supply Current 

CS=V, L 

l O uT=0mA, Cycle=Min 

lcC2 


40 

70 

mA 

Standby Supply Current 

CS=Vcc-0.2V, V, n < 0.2V 
or V| N >Vcc -0.2V 

isBI 


0.5 

15 

mA 

Standby Supply Current 

cs=v (H 

lsB2 


10 

25 

mA 

Input Low Voltage 


V, L 

-2.0* 


0.8 

V 

Input High Voltage 


V IH 

2.2 


6.0 

V 

Output Low Voltage 

l 0 L=8mA 

VoL 



0.4 

V 

Output High Voltage 

l 0 H=-4mA 

VqH 

2.4 



V 


Note: * -2.0V Min. for pulse width less than 20ns. (V, L Min=-0.5V at DC level) 


1-19 




MB81C68A-25 

MB81C68A-30 

MB81C68A-35 


AC TEST CONDITION 


Input Pulse Levels: 

Input Pulse Rise and Fall Times: 
Timing Reference Levels: 


Output Load: 



0 V to 3.0V 

5ns (Transient Time between 0.8V and 2.2 V) 
Input : 1.5V 
Output : 1 .5V 


C L =30pF 

C L =5pF for t[_z» tHZi tow and tyyz 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
READ CYCLE * 1 


Parameter 

Symbol 

MB81 C68A-25 

MB81 C68A-30 

MB81 C68A-35 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycie Time 

tfic 

25 


30 


35 


ns 

Address Access Time* 2 

tAA 


25 


30 


35 

ns 

Chip Select Access Time* 3 

tACS 


25 


30 


35 

ns 

Output Hold from Address Change 

toH 

3 


3 


3 


ns 

Output Hold from CS 

toHC 

0 


0 


0 


ns 

Chip Selection to Output in Low-Z* 4 

tLZ 

5 


5 


5 


ns 

Chip Deselection to Output in High-Z* 4 

tnz 


10 


13 


15 

ns 

Power Up from CS 

tpu 

0 


0 


0 


ns 

Power Down from CS 

tpD 


20 


25 


30 

ns 


Note: *1 WE is high for Read cycle. 

*2 Device is continuously selected, CS=V, L . 

*3 Address valid prior to or coincident with CS transition low. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 
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MB81C68A-25 

MB81C68A-30 

MB81C68A-35 


WRITE CYCLE* 1 * 2 


Parameter 

Symbol 

MB81 C68A-25 

MB81 C68A-30 

MB81 C68A-35 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

25 


30 


35 


ns 

Chip Selection to End of Write 

tew 

20 


25 


30 


ns 

Address Valid to End of Write 

t*w 

20 


25 


30 


ns 

Address Setup Time 

t*s 

0 


0 


0 


ns 

Write Pulse Width 

twp 

20 


25 


30 


ns 

Data Setup Time 

tow 

13 


15 


15 


ns 

Write Recovery Time 

twR 

2 


2 


2 


ns 

Data Hold Time 

tDH 

0 


0 


0 


ns 

Output High-Z from WE* 3 

twz 


10 


13 


15 

ns 

Output Low-Z from WE* 3 

tow 

5 


5 


5 


ns 



WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE : WE CONTROLLED* 1 * 2 



Note: *1 CS or WE must be high during address transitions. 

*2 If CS goes high simultaneously with WE high, the output remains in a high impedance state. 
*3 Transition is specified at the point of ±500mV from steady state voltage. 
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MB81C68A-25 

MB81C68A-30 

MB81C68A-35 



1 CS or WE must be high during address transitions. 

2 If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

3 Transition is specified at the point of ±500mV from steady state voltage. 
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NORMALIZED STANDBY U. h» NORMALIZED STANDBY loci, Iocs, NORMALIZED OPERATING 

SUPPLY CURRENT SUPPLY CURRENT SUPPLY CURRENT 


MB81C68A-25 

MB81C68A-30 

MB81C68A-35 


TYPICAL CHARACTERISTICS CURVES 


Fig. 3 OPERATING SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



4.5 4.75 5.0 5.25 5.5 


Fig. 4 OPERATING SUPPLY CURRENT 



Vcc, SUPPLY VOLTAGE (V) 


T Ai AMBIENT TEMPERATURE (°C) 


Fig. 5 STANDBY SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



4.5 4.75 5.0 5.25 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 7 STANDBY SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 
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T Af AMBIENT TEMPERATURE (°C) 
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Fig. 6 STANDBY SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 
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Fig. 8 OPERATING SUPPLY CURRENT 
vs. FREQUENCY 



1 5 10 50 100 

f, FREQUENCY (MHz) 
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, t ACS NORMALIZED ACCESS TIME Vo h, “H" LEVEL OUTPUT VOLTAGE (V) 


MB81C68A-25 

MB81C68A-30 

MB81C68A-35 


TYPICAL CHARACTERISTICS CURVES 


Fig. 9 “H” LEVEL OUTPUT VOLTAGE 
vs. “H” LEVEL OUTPUT CURRENT 



0 2.5 5.0 7.5 10 

Ioh, "H" LEVEL OUTPUT CURRENT (mA) 

Fig. 11 ACCESS TIME vs. SUPPLY 
VOLTAGE 



Vcc, SUPPLY VOLTAGE (V) 


Fig. 10 “L” LEVEL OUTPUT VOLTAGE 



> 0 5 10 15 20 

lot, "L" LEVEL OUTPUT CURRENT (mA) 


Fig. 12 ACCESS TIME vs. AMBIENT 



T a> AMBIENT TEMPERATURE (°C) 


Fig. 13 ACCESS TIME vs. LOAD 



C L , LOAD CAPACITANCE (pF) 
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MB81C68A-25 

MB81C68A-30 

MB81C68A-35 


PACKAGE DIMENSIONS 

(Suffix: -Z) 

20-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE 



inches (millimeters) 

©1988 FUJITSU LIMITED D20006S-4C 


(Suffix: -P) 

20-LEAD PLASTIC DUAL IN-LINE PACKAGE 

(Case No. : DIP-20P-M0 1 ) 



©1988 FUJITSU LIMITED D20005S-3C 


Dimensions in 
inches (millimeters) 
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MB81C68A-25 

MB81C68A-30 

MB81C68A-35 
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MB81C68A-25 

MB81C68A-30 

MB81C68A-35 


PACKAGE DIMENSIONS (Cont’d) 


(Suffix: -TV) 


Ae A 7 V C c Aa 




CERAMIC PACKAGE LCC 
(LCC-20C-F01 ) 


20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-20C-F01) 



Dimension in 

* Shape of PIN NO. 1 INDEX : Subject to change without notice. inches (millimeters) 

©1988 FUJITSU LIMITED C20003S 2C 
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1 ; ::t - : ■ - - DATASHEET — 

MB81C69A-25/-30/-35 

CMOS 16 K-BIT HIGH-SPEED SRAM 



4K Words x 4 Bits Static Random Access Memory with 
Super High-Speed 

The Fujitsu MB81C69A is a 4,096 words x 4 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory uses asynchronous 
circuitry. All pins are TTL compatible and a single +5 V power supply is required. 

A separate chip select (CS) pin simplifies multipackage systems design by permiting 
the selection of an individual package when outputs are OR-tied. 

The MB81C69A offers tow power dissipation, tow cost, and high performance. 

• Organization: 4,096 words x 4 bits 

• Static operation: no clocks or timing strobe required 

• Access time: t&A - 25 ns max, tAcs * 1 5 ns max. (MB81 C69A-25) 

tAA- 30 ns max, tAcs = 18 ns max. (MB81C69A-30) 

35 ns max, tAcs - 20 ns max. (MB81C69A-35) 

• Low power consumption: 385 mW max. (Active) 

• Single +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capacity 

• Chip select for simplified memory expansion 

• Electrostatic protection for all inputs and outputs 

• Standard 20-pin Plastic Package: 

DIP MB81C69A-xxP 

• Standard 20-pad Ceramic Package: 

LCC MB81C69A-xxTV 

• Standard 20-pin Ceramic Package: 

CERDIP MB81C69A-xxZ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 


Input Voltage on any pin with 
respect to GND 

V,N 

—3.5 to +7.0 

H 

Output Voltage on any I/O pin 
with respect to GND 

Vout 

-0.5 to +7.0 


Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

mm 

Storage Temperature 
Range 

Ceramic 

Tstg 

-65 to +150 

D 

Plastic 

-45 to +125 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



CERAMIC PACKAGE CERDIP 
(DIP-20C-C03) 



PLASTIC PACKAGE 
(DIP-20P-M01) 

LCC: See page 11 


PIN ASSIGNMENT 



LCC: See page 1 1 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
Impedance circuit 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 
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MB81C69A-30 

MB81C69A-35 



CAPACITANCE (Ta= 25 ° c,f =imhz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (V| N =0V) 

C, N 


5 

PF 

CS Capacitance (Vcs=0V) 

Cc§ 


6 

pF 

I/O Capacitance (Vi/o=0V) 

C|/o 


7 

pF 
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MB81C69A-25 

MB81C69A-30 

MB81C69A-35 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

T* 

0 


70 

°C 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 

V tN =0V to Vcc 

II. 

-10 


10 

pA 

Output Leakage Current 

CS=V,H, V l/O =0V to Vcc 

Ilo 

-10 


10 

pA 

Active Supply Current 

< 

E 

o 

M 

j ° 

|s > 5 

Icci 


25 

50 

mA 

Operating Supply Current 

CS=V 1L 

l OUT =0mA, Cycle=Min 

lcC2 


40 

70 

mA 

Input Low Voltage 


V IL 

-2.0* 


0.8 

V 

Input High Voltage 


V,H 

2.2 


6.0 

V 

Output Low Voltage 

l 0 L=8mA 

VoL 



0.4 

V 

Output High Voltage 

Ioh = — 4mA 

VoH 

2.4 



V 


Note: * -2.0V Min. for pulse width less than 20ns. (V, L Min.=-0.5V at DC level) 




MB81C69A-25 

MB81C69A-30 

MB81C69A-35 


AC TEST CONDITION 


Input Pulse Levels: 

Input Pulse Rise and Fall Times: 
Timing Reference Levels: 

Output Load: 


OV to 3.0V 

5ns (Transient Time between 0.8V and 2.2V) 
Input : 1.5V 
Output: 1.5V 

Fig. 2 


5.0V 



C L =30pF 

C L =5pF for ti_z, tnz> tow and twz 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 

READ CYCLE* 1 


Parameter 

Symbol 

MB81C69A-25 

MB81 C69A-30 

MB81 C69A-35 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time* 2 

tRC 

25 


30 


35 


ns 

Address Access Time* 3 

tAA 


25 


30 


35 

ns 

Chip Select Access Time* 4 

tACS 


15 


18 


20 

ns 

Output Hold from Address Change 

toH 

3 


3 


3 


ns 

Output Hold from CS 

tone 

0 


0 


0 


ns 

Chip Selection to Output in Low-Z* 5 

ti_z 

0 


0 


0 


ns 

Chip Deselection to Output in High-Z* 5 

t HZ 


10 


13 


15 

ns 


Note: 


*1 WE is high for Read cycle. 

*2 All read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS=V, L . 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is specified at the point of ±500mV from steady state Voltage with Load II in Fig. 2. 
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MB81C69A-25 

MB81C69A-30 

MB81C69A-35 


READ CYCLE TIMING DIAGRAM* 


READ CYCLE: ADDRESS CONTROLLED 



READ CYCLE : CS CONTROLLED* 1 



*1 WE is high for Read cycle. 

*2 All read cycles are determined from the last address transition to the first address transition of next cycle. 

*3 Device is continuously selected, CS=Vil. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is specified at the point of ±500mV from steady state voltage with Load II in Fig. 2. 



MB81C69A-25 

MB81C69A-30 

MB81C69A-35 


mm 


WRITE CYCLE* 1 * 2 


Parameter 

Symbol 

MB81C69A-25 

MB81 C69A-30 

MB81 C69A-35 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time* 3 

twc 

25 


30 


35 


ns 

Chip Selection to End of Write 

tew 

20 


25 


30 


ns 

Address Valid to End of Write 

Uw 

20 


25 


30 


ns 

Address Setup Time 

Us 

0 


0 


0 


ns 

Write Pulse Width 

twp 

20 


25 


30 


ns 

Data Setup Time 

t[JW 

13 


15 


15 


ns 

Write Recovery Time* 4 

twR 

2 


2 


2 


ns 

Data Hold Time 

t0H 

0 


0 


0 


ns 

Output High-Z from WE* 5 

twz 


10 


13 


15 

ns 

Output Low-Z from WE* 5 

tow 

5 


5 


5 


ns 


WRITE CYCLE TIMING DIAGRAM * u2 


WRITE CYCLE : WE CONTROLLED 



If CSare in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 

If CS goes high simultaneously with WE high, the output remains in high impedance state. 

All write cycle are determined from last address transition to the first address transition of the next address. 
t W R is defined from the end point of WRITE Mode. 

Transition is specified at the point of ±500mV from steady state voltage with Load II in Fig. 2. 


Note: *1 

*2 

*3 

*4 

*5 
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MB81C69A-25 

MB81C69A-30 

MB81C69A-35 


WRITE CYCLE TIMING DIAGRAM 


WRITE CYCLE: CS CONTROLLED* 1 ' 



*1 If CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All write cycle are determined from last address transition to the first address transition of the next address. 

*4 t W R is defined from the end point of WRITE Mode. 

*5 Transition is specified at the point of +500mV from steady state voltage with Load II in Fig. 2. 




Voh, “H" LEVEL OUTPUT VOLTAGE (V) Icci, !«*, NORMALIZED OPERATING 

r -n SUPPLY CURRENT 


MB81C69A-25 
MB81 C69A-30 
MB81C69A-35 













PACKAGE DIMENSIONS 

CERAMIC DIP (Suffix: Z) 





MB81C69A-25 

MB81C69A-30 

MB81C69A-35 


PACKAGE DIMENSIONS (Cont’d) 

PLASTIC DIP (Suffix: P) 






MB81C69A-25 

MB81C69A-30 

MB81C69A-35 


PACKAGE DIMENSIONS (Cont’d) 

CERAMIC LCC (Suffix: TV) 




A« AyVccAfl 



r 

l 2 JiS3 s 




LJ 


A5 

3I 

-H 

pi 

a 9 

A4 

A 

E z 

A10 

A 3 

- 5 h 

TOP VIEW ll§ 

A„ 

a 2 

- 6 h 

p5 

I/O, 

A, 

Ao 

i 

P 4 

fig 

i/o 2 

l/o 3 


\ 

r»Ti«ra / 




CS | WE I/O4 




GND 





CERAMIC PACKAGE 
(LCC-20C-F01) 


20-PAD CERAMIC (FRIT SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-20C-F01) 



* Shape of PIN NO. 1 INDEX: Subject to change without notice. 
©1988 FUJITSU LIMITED C20003S-2C 


Dimension in 
inches (millimeters) 
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March 1990 
Edition 3.0 


= — :r. I DATASHEET — — 

MB81C71A-25/-30/-35 

CMOS 64K-BIT HIGH-SPEED SRAM 


FuflTSU 


64K Words x 1 Bit High-Speed CMOS Static Random 
Access Memory 

The Fujitsu MB81C71A is a 65,536 words x 1 bit static random access memory 
fabricated with a CMOS technofogy. It uses fully static circuitry throughout and, 
therefore, requires no clocks or refreshes to operate. 

The MB81C71 A is designed for memory applications where high performance, low 
cost, large bit storage, and simple interfacing are required. It is compatible with TTL 
logic, and requires a single +5 V supply. 

• Organization: 65,536 words x 1 bit 

• Static operation: no clocks or refresh required 

• Access time: tAA- tAcs - 25 ns max. (MB81C71 A-25) 

tAA* tAcs * 30 ns max. (MB81C71 A-30) 
tAA- t A cs * 35 ns max. (MB81C71 A-35) 

• Single +5 V power supply ±1 0% tolerance 

• Separate data inputs and outputs 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Chip select for simplified memory expansion, automatic power down 

• Electrostatic protection for all inputs and outputs 

• Standard 22-pin Plastic Package: 

DIP MB81C71 A-xxP 

• Standard 24-pin Plastic Package: 

SOJ MB81C71 A-xxPJ 

• Standard 22-pad Ceramic Package: 

LCC (metal seal) MB81C71A-xxCV 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 


Input Voltage on any pin with 
respect to GND 

v* 

-3.5 to +7 

| 

Output Voltage on any pin with 
respect to GND 

V(XJT 

-0.5 to +7 

m 

Output Current 

•OUT 

±50 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Trias 

-10 to +85 


Storage Temperature 
Range 

Ceramic 

Tstg 

-65 to +150 

D 

Plastic 

-45 to +125 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



PIN ASSIGNMENT 

A 4 C 



3 Vcc 

A 3 C 

l 

21 

□ Aa 

a 2 c 

3 

20 

3 A 7 

Ai C 


19 

3 A 5 

Ao C 

5 

18 

□ Ao 

Au C 

3 

TOP 17 

3 Ais 

A 13 C 

7 

VIEW 16 

□ An 

A 12 Q 8 

15 

□ Aio 

Dout M 9 

14 

□ a 9 

WE □ 

10 

13 

□ d, n 

GND □ 

11 

12 

□ CS 

A* C 

7“ 

24 

P v cc 

a 3 c 

2 

23 

3 A 6 

a 2 c 

3 

22 

3 A 7 

A, C 

4 

21 

3 A 5 

Ao C 

5 

20 

3 Ao 

A 14 C 

6 

TOP 19 

□ NC 

NC C 

7 

VIEW18 

3 A,s 

a 13 c 

8 

17 

3 A,, 

Aiz C 

9 

16 

3 A 10 

Dout C 

10 

15 

□ a 9 

WE c 

11 

14 

□ D, m 

GND C 

12 

13 

□ CS 

LCC : See 1 2 pac 

je. 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 


Copyright © 1980 by FUJITSU LIMITED *td Fujitsu Microelectronics. Inc. 
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MB81C71 A-25 
MB81C71 A-30 
MB81C71 A-35 



CAPACITANCE 


(Ta= 25° C,f = 1MHz) 






































MB81C71A-25 
MB81C71A-30 
MB81C71 A-35 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

T a 

0 


70 

°c 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 



Unit 


Typ 

Max 

Input Leakage Current 

V )N =0V to Vcc 

Vcc=Max. 

lu 

-10 


10 

pA 

Output Leakage Current 

cs=v IH , 

V O ut= 0V to 4.5V 

V cc =Max. 

■ 


■ 

10 

pA 

Operating Supply Current 

CS=V IL , Vcc=Max. 

D 0 uT=Open, 

Cycle=Min. 



50 

80 

mA 

Standby Current 



■ 

■ 

10 

mA 

Standby Current 

wsIBm- WM ■ ■■■ 

ii 


10 

20 

mA 

Input Low Voltage 


mm 

-2.0* 


0.8 

|MI 

Input High Voltage 


V |H 

2.2 

mm 

6.0 

V 

Output Low Voltage 

Iol = 1 6mA 

Hflj 


m 

0.45 

V 

Output High Voltage 

loH=~4rnA 

VoH 

wm 



im 1 

Peak Power on Current** 

V C c=0V to Vcc Min. 

CS=Lower of Vcc or 

V, H Min. 

■ 

m 

■ 

30 

mA 


* -2.0V Min, for pulse width less than 20 ns. (V, L Min=-0.5V at DC Level) 

** A pull-up resistor to Vcc on the CS input is required to keep the device deselected; otherwise, power-on current approaches 
Ice active. 
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MB81C71 A-25 
MB81C71 A-30 
MB81C71 A-35 


Fig. 2 - AC TEST CONDITIONS 

• Input Pulse Levels: 

0.6V to 2.4V 

• Input Pulse Rise And Fall Times: 5ns 

• Timing Measurement Reference Levels: Input :1.5V 


Output : 1.5V 

• Output Load: 


5.0V 

< 

l 

t 480ft 


Load 1: C L =30pF 


. Load II: Ct=5pF for Lz, tnz» tow and twz 

* ' Q J 

L 

J 255ft 

(Including Scope and i L ^ 

Jig Capacitance) 


1 —J 

L. 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
READ CYCLE* 1 


Parameter 

Symbol 

MB81C71A-25 

MB81C71A-30 

MB81C71A-35 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time* 2 

tRC 

25 


30 


35 


ns 

Address Access Time* 3 

tAA 


25 


30 


35 

ns 

Chip Select Access Time* 4 * 5 

tACS 


25 


30 


35 

ns 

Output Hold from Address Change 

toH 

5 


5 


5 


ns 

Chip Selection to Output in Low-Z* 6 

t|_Z 

5 


5 


5 


ns 

Chip Deselection to Output in High-Z* 6 

tnz 

0 

10 

0 

13 

0 

15 

ns 

Chip Selection to Power Up Time 

tpu 

0 


0 


0 


ns 

Chip Deselection to Power Down time 

tpD 


20 


25 


30 

ns 


Note: 


*1 WE is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 

*3 Device is continuously selected, CS=Vil. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Chip deselection for a finite time is less than tnc prior to selection. 

*6 Transition is measured at the point of ±500mV from steady state voltage with specified Load il in Fig. 2. 
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MB81C71 A-25 
MB81C71 A-30 
MB81C71A-35 


READ CYCLE TIMING DIAGRAM 

READ CYCLE : ADDRESS CONTROLLED* 3 




Note: 


*1 WE is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS«V| L . 

*4 Address valid prior to or coincident with~&> transition low. 

*5 Chip deselection for a finite time is less than \pc prior to selection. 

*6 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81C71A-25 
MB81C71A-30 
MB81C71 A-35 


WRITE CYCLE* 1 * 2 


Parameter 

Symbol 

MB81 C71 A-25 

MB81C71A-30 

MB81C71A-35 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time* 3 

twc 

25 


30 


35 


ns 

Chip Selection to End of Write 

tew 

20 


25 


30 


ns 

Address Valid to End of Write 

tAW 

20 


25 


30 


ns 

Address Setup Time 

t*si 

0 


0 


0 


ns 

Address Setup Time 

tAS2 

0 


0 


0 


ns 

Write Pulse Width 

twp 

20 


25 


30 


ns 

Data Valid to End of Write 

1dw 

15 


18 


20 


ns 

Write Recovery Time 

twR 

2 


2 


2 


ns 

Data Hold Time 

toH 

2 


2 


2 


ns 

Write Enable to Output in High-Z* 4 

twz 

0 

10 

0 

13 

0 

15 

ns 

Output Active from End of Write* 4 

tow 

0 


0 


0 


ns 


WRITE CYCLE TIMING DIAGRAM* 1 * 2 



Ixxl Undefined ||1||1 Don’t Care 


Note: 


*1 CS or WE must be high during addr ess t ransitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81C71 A-25 
MB81C71A-30 
MB81C71 A-35 


WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLEfCS CONTROLLED* 3 



Note: 


*1 CS or WE must be high during addr ess t ransitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81C71A-25 
MB81C71A-30 
MB81C71 A-35 


TYPICAL CHARACTERISTICS CURVES 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 4 - OPERATING SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



T A) AMBIENT TEMPERATURE (°C) 



4.5 5.0 5.5 


Vcc, SUPPLY VOLTAGE (V) 


Fig. 6 - STANDBY SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



0 25 50 75 100 

T A# AMBIENT TEMPERATURE (°C) 



1 5 10 50100 


f, FREQUENCY (MHz) 


1-48 








MB81C71 A-25 
MB81C71 A-30 
MB81 C71 A-35 


TYPICAL CHARACTERISTICS CURVES (Cont’d) 


Fig. 8 - ”H” LEVEL OUTPUT VOLTAGE 
vs. ”H” LEVEL OUTPUT CURRENT 



0 2.5 5.0 7.5 10 

U, "H" LEVEL OUTPUT CURRENT (mA) 


Fig. 9 - ”L” LEVEL OUTPUT VOLTAGE 
vs. ”L” LEVEL OUTPUT CURRENT 



0 5 10 15 20 

l OL , ”L” LEVEL OUTPUT CURRENT (mA) 



4.5 5.0 5.5 


Fig. 11 - ACCESS TIME vs. AMBIENT 
TEMPERATURE 



0 25 50 75 100 


Vcc, SUPPLY VOLTAGE (V) 


T Ai AMBIENT TEMPERATURE (°C) 



0 50 100 150 200 

CL, LOAD CAPACITANCE (pF) 
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MB81C71 A-25 
MB81C71 A-30 
MB81C71 A-35 


PACKAGE DIMENSIONS 


(Suffix: -P) 


22-LEAD PLASTIC DUAL IN-LINE PACKAGE 

(Case No. : DIP-22P-M04) 


1 070^ ; g08 (27 1 8 + 0.20, 

L n. n ri i"i ri n r\ n n n fl | 



O 


u V V K? U U W U IJ U U 


-.020 

-0 


260±.010 

(6.60±0.25) 


7 + 0.50v 
7 -0 ' 




.172(4.36) MAX 


.1 18(3.00) MIN 


.020(0.51) MIN 


©1988 FUJITSU LIMITED D22008S-4C 


Dimensions in 
inches (millimeters) 
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MB81C71A-25 
MB81C71 A-30 
MB81C71 A-35 


PACKAGE DIMENSIONS 


(Suffix: -PJ) 


24-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC-24P-M02) 



nro 


.340±.005 
I (8.64±0.13) 
.2731.020 I 
(6.93±0.51) 


.091(2.31) 

NOM 



.025(0.64) 

MIN 

,144(3.66) 

MAX 
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MB81C71A-25 
MB81C71 A-30 
MB81C71 A-35 


PACKAGE DIMENSIONS 

(Suffix: -CV) 




CERAMIC PACKAGE 
LCC-22C-A01 



Vcc 

AaA.1 A, 

/■?jl |22*2J ] \ 


a 2 

3 20 

a 7 

A, 

4* *19 

A 5 

Ao 

5; j18 

Ae 

A 14 

6 * TOP VIEW *17 

a 15 

A 13 

7 ■ \m 

An 

A 12 

8 ; \{s 

Aio 

Dqut 

9* -14 

A, 


\ *i oi»i i 'i 2 *i 3' y 
weI"csd,„ 

GND 



22-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-22C-A01) 



*Share of PIN NO. 1 INDEX: Subject to changed without notice. 

1988 FUJITSU LIMITED C22002S-2C Dimensions in 

inches (millimeters) 
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-- - DATASHEET — 

MB 8 1 C 74-25/-30/-35 

CMOS 64K-BIT HIGH-SPEED SRAM 


FUJITSU 


16K Words x 4 Bits High-Speed CMOS Static Random 
Access Memory 

The Fujitsu MB81C74 is a 16,384 words x 4 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory uses asynchronous 
circuitry and it may be maintained in any state for an indefinite period of time. All pins 
are TTL compatible and a single +5 V power supply is required. 

The MB81C74 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 1 6,384 words x 4 bits 

• Access time: tAA * t A cs - 25 ns max. (MB81 C74-25) 

tAA * tAcs - 30 ns max. (MB81 C74-30) 
tAA « t A cs * 35 ns max. (MB81 C74-35) 

« Static operation: no clock required 

• TTL compatible inputs and outputs 
o Three-state outputs 

• Common data inputs and outputs 

• Single +5 V power supply ±1 0% tolerance 

• Low power standby: 550 mW max. (Active) 

55 mW max. (Standby, CMOS level) 

110 mW max. (Standby, TTL level) 

• Standard 22-pin Plastic Package: 

DIP MB81C74-xxP 

• Standard 22-pad Ceramic Package: 

LCC (metal seal) MB81 C74-xxCV 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin with 
respect to GND 


-3.5 to +7 

V 

Output Voltage on any I/O pin with 
respect to GND 


—0.5 to +7 

V 

Output Current 

loUT 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature 
Range 

Ceramic 

Tstg 

-65 to +150 

°c 

Plastic 

-45 to +125 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 



PLASTIC PACKAGE 
DIP-22P-M04 



CERAMIC PACKAGE 
LCC-22C-A01 


PIN ASSIGNMENT 



This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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MB81C74-25 

MB81C74-30 

MB81C74-35 


Fig. 1 - MB81C74 BLOCK DIAGRAM 



CAPACITANCE (TA=25°c,f=iMHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

I/O Capacitance (V„o=0V) 

C|,o 



7 

PF 

Input Capacitance (V| N =0V) 

C, N 



7 

PF 
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MB81C74-25 

MB81C74-30 

MB81C74-35 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

t a 

0 


70 

°C 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

Unit 

Test Conditions 

Standby Supply Current 

n 


10 

mA 

CS>Vcc-0.2V, Vi N < 0.2V 
or V, N >Vcc-0.2V 

lsB2 


20 

mA 

CS-V.H 

Active Supply Current 

B 

■ 

60 

mA 

louT=0mA, CS=V 1L 

V,n=V| L or V, H 

Operating Supply Current 

lcC2 


100 

mA 

Cycle=Min., l OU T=0m A, CS= V, L 

Input Leakage Current 

u 

-10 

10 

HA 

V, N =0V to Vcc 

Output Leakage Current 


-10 

10 

pA 

CS=V IH , Vyo=0V to Vcc 

Input Low Voltage 

■ 


0.8 

V 


Input High Voltage 

mm 

2.2 

6.0 

V 


Output High Voltage 


El 


V 

| OH =-4mA 

Output Low Voltage 

mm 


0.4 

V 

l 0L =8mA 


Note: All voltages are referenced to GND 

*1 -2.0 V Min. for pulse width less than 20ns. (V )L min. =-0.5 V at DC level) 


Fig. 2 - AC TEST CONDITIONS 


• Output Load +5V 



Input Pulse Levels: 0V to 3.0V 

Input Pulse Rise & Fall Times: 5ns (Transient between 0.8V and 2.2V) 
Timing Reference Levels: Input : 1 .5V 

Output : 1.5V 


* Including Scope and Jig Capacitance 



Ri 

r 2 

C L 

Parameters Measured 

Load 1 

4800 

2550 

30pF 

except tcLz, tcHz, twLz, and twHz 

Load II 

4800 

255 O 

5pF 

tcLZ, tcHZ. twLZ, twHZ 
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MB81C74-25 

MB81C74-30 

MB81C74-35 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
READ CYCLE * 


Parameter 

Symbol 

MB81 C74-25 

MB81 C74-30 

MB81 C74-35 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

25 


30 


35 


ns 

Address Access Time* 2 

tAA 


25 


30 


35 

ns 

CS Access Time* 3 

tACS 


25 


30 


35 

ns 

Output Hold from Address Change 

toH 

5 


5 


5 


ns 

Output Hold from CS 

toHC 

3 


3 


3 


ns 

Chip Selection to Output Low-Z* 4 * 5 

tcLZ 

5 


5 


5 


ns 

Chip Deselection to Output High-Z* 4 * 5 

tcHZ 


10 


13 


15 

ns 

Power Up from CS 

tpu 

0 


0 


0 


ns 

Power Down from"CS 

tpD 


20 


25 


30 

ns 


READ CYCLE TIMING DIAGRAM 41 


READ CYCLE I 


ADDRESS ™ 


■Ua ' 


PREVIOUS DATA VALID 




‘ toM ’ 


DATA VALID 




READ CYCLE: CS CONTROLLED * 3 



Undefined: ES Don’t Care: I I 


Note: 


*1 WE is high for Read cycle. 

*2 Device is continuously selected, CS=V,l. 

*3 Address valid prior to or coincident with CS transition low. 

*4 Transition is measured at the point of ±500mV from steady state voltage. 
*5 This parameter is specified with Load II in Fig. 2. 


1-56 





MB81 C74-25 
MB81C74-30 
MB81 C74-35 



Chip Select to End of Write 


Data Valid to End of Write 


Data Hold Time 


Write Pulse Width 


Address Setup Time 


Write Recovery Time 


Output High-Z from WE* 3 * 4 


Output Low-Z from WE* 3 * 4 


WRITE CYCLE I: WE CONTROLLED * 1 * 2 



Undefined: Don’t Care: m 


Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All write cycle are determined from last address transition to the first address transition of the next address. 
*3 Transition is measured at the point of ±500mV from steady state voltage. 

*4 This parameter is specified with Load II in Fig. 2. 




























































MB81C74-25 

MB81C74-30 

MB81C74-35 


WRITE CYCLE II: CS CONTROLLED 



Don’t Care: 1 1 


Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All write cycle are determined from last address transition to the first address transition of the next address. 
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Isk, NORMALIZED STANDBY low, loca NORMALIZED OPERATING 

SUPPLY CURRENT SUPPLY CURRENT 


MB81C74-25 
MB81 C74-30 
MB81C74-35 


TYPICAL CHARACTERISTICS CURVES 


Fig. 3 - OPERATING SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 


Fig. 4 - OPERATING SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



4.5 5.0 5.5 


< 

LJUj= 
Q_ Z 
O LU 

X cc 

a cr 

N§ 

CC ol 
O 3 
Z (S) 


Vcc=5.5 V ’ 



lcC2 

* 

lc 

s. 

Cl 


0 25 50 75 100 


Vcc, SUPPLY VOLTAGE (V) 


T a , AMBIENT TEMPERATURE (°C) 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 6 - STANDBY SUPPLY CURRENT 
VS. AMBIENT TEMPERATURE 



0 25 50 75 100 

T A) AMBIENT TEMPERATURE (°C) 



1 5 10 50 100 

f, FREQUENCY (MHz) 
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MB81C74-25 

MB81C74-30 

MB81C74-35 


TYPICAL CHARACTERISTICS CURVES (Cont’d) 


Fig. 8 - ”H” LEVEL OUTPUT VOLTAGE 
vs. ”H” LEVEL OUTPUT CURRENT 



0 2.5 5.0 7.5 10 

Ioh, ”H” LEVEL OUTPUT CURRENT (mA) 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 9 - ”L” LEVEL OUTPUT VOLTAGE 
vs. ”L” LEVEL OUTPUT CURRENT 



0 5 10 15 20 

Iol, ”L” LEVEL OUTPUT CURRENT (mA) 


Fig. 11 - ACCESS TIME vs. AMBIENT 
TEMPERATURE 



0 25 50 75 100 

T A( AMBIENT TEMPERATURE (°C) 



0 50 100 150 200 

Cl, LOAD CAPACITANCE (pF) 
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MB81C74-25 
MB81C74-30 
MB81 C74-35 


PACKAGE DIMENSIONS 

(Suffix: P) 

22-LEADS PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-22P-M04) 





Dimensions in 

©1988 FUJITSU LIMITED D22008S-4C inches (millimeters) 
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MB81C74-25 

MB81C74-30 

MB81C74-35 


PACKAGE DIMENSIONS (Cont’d) 

(Suffix: CV) 


22-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No. : LCC-22C-A01) 



*Share of PIN NO. 1 INDEX: Subject to changed without notice. 

1988 FUJITSU LIMITED C22002S-2C ^nXs^mmimeters) 
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larch 1990 
Edition 3.0 


DATA SHEET 


MB81C75-25/-30/-35 

CMOS 64K-BIT HIGH-SPEED SRAM 


FUJITSU 


16K Words x 4 Bits High-Speed CMOS Static Random 
Access Memory 

The Fujitsu MB81C75 is a 16,384 words x 4 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory uses asynchronous 
circuitry and it may be maintained in any state for an indefinite period of time. All pins 
are TTL compatible and a single +5 V power supply is required. 

The MB81C75 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 1 6,384 words x 4 bits 

• Access time: tAA - t A cs . 25 ns max. (MB81 C75-25) 

toE - 10 ns max. 

tAA “ t acs m 30 ns max. (MB81C75-30) 
toE - 13 ns max. 

tAA m t acs - 35 ns max. (MB81C75-35) 
toE - 15 ns max. 

• Static operation: no clock required 

• TTL compatible inputs and outputs 

• Three-state outputs 

• Common data inputs and outputs 

• Single +5 V power supply ±1 0% tolerance 

• Low power standby: 550 mW max. (Active) 

55 mW max. (Standby, CMOS level) 

1 1 0 mW max. (Standby, TTL level) 

• Standard 24-pin Plastic Package: 

DIP MB81C75-xxP 

SOJ MB81C75-xxPJ 

• Standard 28-pad Ceramic Package: 

LCC (metal seal) MB81C75-xxCV 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

—0.5 to +7 

V 

Input Voltage on any pin with 
respect to GND 

v w 

-3.5 to +7 

V 

Output Voltage on any I/O pin with 
respect to GND 

VoUT 

-0.5 to +7 

mm 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature 
Range 

Ceramic 

Tstg 

-65 to +150 

°C 

Plastic 

-45 to +125 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 

Copyright © 1900 by FUJITSU LIMITED wid Fujitsu Microelectronics, Inc. 



PLASTIC PACKAGE 
DIP-24P-M03 



PLASTIC PACKAGE 
LCC-24P-M02 


PIN ASSIGNMENT 


Aa 

C 

1 

^24 

□ 

Vcc 

a 7 

c 

2 

23 

□ 

A 9 

Ae 

c 

3 

22 

□ 

A13 

As 

c 

4 

21 

□ 

Aio 

a 4 

c 

5 

20 

□ 

An 

As 

c 

6 

TOP 19 

□ 

Ai 2 

a 2 

c 

7 

VIEW is 

□ 

N.C. 

A, 

c 

8 

17 

□ 

l/ 0 4 

Ao 

c 

9 

16 

□ 

l/ 0 3 

CS 

c 

10 

15 

□ 

l/ 0 2 

OE 

c 

11 

14 

□ 

I/O, 

GND 

c 

12 

13 

□ 

WE 


A 0 d 

1 

24 

3 Vcc 

a 7 c 

2 

23 

□ A, 

A«C 

3 

22 

3 A 13 

A 5 C 

4 

21 

3 A 10 

a 4 c 

5 

20 

3 A„ 

a 3 c 

6 

TOP 19 

3 A 12 

a 2 c 

7 

VIEW 18 

□ N.C. 

A, C 

8 

17 

□ i/o 4 

Ao C 

9 

16 

□ l/ 0 3 

CS C 

10 

15 

□ i/o 2 

OE C 

11 

14 

□ I/O, 

GND C 

12 

13 

□ WE 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However. It 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance JrculL 
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MB81C75-25 

MB81C75-30 

MB81C75-35 


Ao O- 
A, O- 

Aa O- 

A 3 O- 
A 4 o- 
A 5 O- 

a 13 o- 


I/O, o- 


i/o 2 o- 


i/o 3 o- 


i/o 4 o- 


cs o- 
OE 
WE O- 


D 1 



Fig. 1 - MB81C75 BLOCK DIAGRAM 


IX 


IX 


lx 


lx 


lx 


lx 


lx 








i3r 


POWER 

DOWN 

CIRCUIT 


ROW 

SELECT 


INPUT 

DATA 

CONTROL 


128 x 128x4 
MEMORY CELL 
ARRAY 


COLUMN 
I/O CIRCUITS 


COLUMN 

SELECT 


-O Vc, 


-o GND 


o 6 6 6 6 o 6 

A« A 7 A 8 A^ A 10 A,, A 12 


rt; 




U 


TRUTH TABLE 



fy| 


MODE 

I/O 

POWER 

LEI 

X 

X 

NOT SELECTED 

HIGH-Z 

STANDBY 

n 

mm 

EH 

OUTPUT DESABLE 

HIGH-Z 

ACTIVE 

rn 

eh 

L 

READ 

Dour 

ACTIVE 

mm 

mm 

mm 

WRITE 

D|n 

ACTIVE 


CAPACITANCE (t a = 25° c,f=iMHz> 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

I/O Capacitance (V t/o =0V) 




7 

PF 

Input Capacitance (V w =OV) 

C )N 



7 

PF 
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MB81C75-25 

MB81C75-30 

MB81C75-35 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Value 

Unit 

Min 

Typ 

Max 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

t a 

0 


70 

°c 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Conditions 

Symbol 

Value 

Unit 

Min 

Max 

Standby Supply Current 

CS^Vco-O^V, V in < 0.2V or 
V )N >V cc -0.2V 

Lbi 


10 

mA 

CS=V 1H 

IsB2 


20 

Active Supply Current 

CS=V IL , V IN =V )L or 

V,h, l O ur=0mA 

Lei 


60 

mA 

Operating Supply Current 

Cycle=Min., l OUT =0mA,"CS=V IL 

lcC2 


100 

Input Leakage Current 

V IN =0V to Vcc 

lu 

-10 

10 

pA 

Output Leakage Current 

CS=V 1HI V^OVto Vcc 

Luo 

-10 

10 

pA 

Input Low Voltage 



-2.0* 

0.8 

V 

Input High Voltage 


V IH 

2.2 

6.0 

V 

Output High Voltage 

l OH =-4mA 

VoH 

2.4 


V 

Output Low Voltage 

l OL =8mA 

V 0L 


0.4 

V 


Note: Ail voltages are referenced to GND 

* -2.0V Min, for pulse width less than 20ns. (V 1L Min=-0.5V at DC Level) 


Fig. 2 - AC TEST CONDITIONS 


• Input Pulse Levels : 0V to 3.0V 

• Input Pulse Rise & Fall Times : 5ns (Transient between 0.8V and 2.2V) 

• Timing Reference Levels : Input : 1.5V 

: Output: 1.5V 


* Including Scope and Jig Capacitance 



R1 

R2 

CL 

Parameters Measured 

Load 1 

480C2 

255C2 

30pF 

except tcjj, t CHZ , t^, t^j,, t ol2 and to HZ 

Load II 

480Q 

255Q 

5pF 

*clz* Ljhz* Wz* Lvhz» Ljlz L>hz 


• Output Load 

+5V 









































































MB81C75-25 

MB81C75-30 

MB81C75-35 


mm 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE*! 


Parameter 

Symbol 

MB81C75-25 

MB81 C75-30 

MB81C75-35 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

*RC 

25 


30 


35 


ns 

Address Access Time *2 

t*A 


25 


30 


35 

ns 

CS Access Time *3 

Ucs 


25 


30 


35 

ns 

OE Access Time *3 

toE 


10 


13 


15 

ns 

Output Hold from Address Change 

t0H 

5 


5 


5 


ns 

Output Hold from CS 

foHC 

3 


3 


3 


ns 

CS~to Output Low-Z *4 

tour 

5 


5 


5 


ns 

OE to Output in Low-Z *4 

toLZ 

0 


0 


0 


ns 

CS’to Output High-Z *4 

tcHZ 


10 


13 


15 

ns 

OE to Output High-Z *4 

foHZ 


10 


13 


15 

ns 

Power Up from CS 

J 

0 


0 


0 


ns 

power Down from'CS’ 

tpD 


20 


25 


30 

ns 


READ CYCLE TIMING DIAGRAM *1 


READ CYCLE I *2 


1 

h tRC 1 



i 

( ADDRESS VALID ) 


i 


1 1 

L r 4 


r*" t aa n 


PREVIOUS DATA VALID ) 

( DATA VALID > 

< 



Note: *1 WE Is high for Read cycle. 

*2 Device is continuously selected, CS»V, liL OE=V H _. 

*3 Address valid prior to or coincident with CS transition tow. 

*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81 C75-30 
MB81C75-35 


WRITE CYCLE *1 


MB81C75-25 


MB81 C75-30 


MB81 C75-35 
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MB81 C75-25 
MB81C75-30 
MB81C75-35 


TYPICAL CHARACTERISTICS CURVES 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 4 - OPERATING SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 


(D 

Z 12 

< h- 

Em 1-1 
S3 1 - 0 

< cl 0.9 
29 - 

cc ^ 

O w 0.8 


HE3SI 

■■■ 

■ 

■■■ 


a 

■■ 

■■■ 

■■■ 

in 

■■■ 


0 25 50 75 1 00 

T Ai AMBIENT TEMPERATURE (°C) 


Fig. 5 - STANDBY SUPPLY CURRENT 
vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 6 - STANDBY SUPPLY CURRENT 
vs. AMBIENT TEMPERATURE 



0 25 50 75 100 


T a , AMBIENT TEMPERATURE (°C) 


Fig. 7- OPERATING SUPPLY CURRENT 
vs. FREQUENCY 



1 5 10 50 100 

f, FREQUENCY (MHz) 
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MB81C75-25 

MB81C75-30 

MB81C75-35 


TYPICAL CHARACTERISTICS CURVES (Cont’d) 


Fig. 8 - ”H” LEVEL OUTPUT VOLTAGE 
vs. ”H” LEVEL OUTPUT CURRENT 



0 2.5 5.0 7.5 10 

l OH , ”H" LEVEL OUTPUT CURRENT (mA) 



4.5 5.0 5.5 

V cc , SUPPLY VOLTAGE (V) 


Fig. 9 - ”L” LEVEL OUTPUT VOLTAGE 
vs. ”L” LEVEL OUTPUT CURRENT 



0 5 10 15 20 

l OL , ”L” LEVEL OUTPUT CURRENT (mA) 


Fig. 11 - ACCESS TIME vs. AMBIENT 
TEMPERATURE 



0 25 50 75 100 

T a , AMBIENT TEMPERATURE (°C) 
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CL, LOAD CAPACITANCE (pF) 
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MB81 C75-30 
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MB81C75-25 

MB81C75-30 

MB81C75-35 


mm 


PACKAGE DIMENSIONS 

(Suffix: -PJ) 


24-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE NO.: LCC-24P-M02) 



n> 


. 091 ( 2 . 31 ) 


Lh 


. 340±.005 
( 8 . 64 ± 0 . 13 ) 
, 273±.020 
( 6 . 93 ± 0 . 51 ) 




. 025 ( 0 . 64 ) 


MIN 

. 144 ( 3 . 66 ) 


MAX 



<01989 FUJITSU LIMITED C24052S-1C 


2 






MB81C75-25 

MB81C75-30 

MB81C75-35 


PACKAGE DIMENSIONS 


(Suffix: CV) 





NC 





A.NClVoeNC 




/ 

i?i?i 1 i 2 . 8 ! 2 . 7 ' \ 


A 7 

4 


•26 

NC 

\ 

5 



X 

A 5 

(T 


•24 

A 13 

a 4 

7 


•23 

A 10 

a 3 

8 

TOP VIEW 

•22 

A lt 

a 2 

9 


ST 

A, 2 

A, 

1C 


So 

i/o 4 

Ao 

IT 


•19 

i/o 3 

cs 


•18 

i/o 2 


X *13*1 445*1 &1 7* / 




OE 1 NC 1 I/O, 





GND WE 




28-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-28C-A03) 



*Shape of PIN NO.1 INDEX: Subject to change without notice. 
©1988 FUJITSU LIMITED C28009S 1C 


Dimensions in inches 
and (millimeters) 


n 
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High-Speed CMOS SRAMs 
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April 1990 
Edition 3.0 


: : — = ■■ DATA SHEET : = — 

MB 8 1 C78A-35/-45 

CMOS 64K-BIT HIGH-SPEED SRAM 


Fujrrsu 


8K Words x 8 Bits High-Speed CMOS Static Random 
Access Memory with Automatic Power Down 

The Fujitsu MB81C78A is a 8,192 words x 8 bits static random access memory 
fabricated with a CMOS process. The memory uses asynchronous circuitry and may 
be maintained in any state for an indefinite period of time. All pins are TTL compatible 
and a single +5 V power supply is required. 

A separate chip select (CS^ pin simplifies muitipackage systems design by permiting 
the selection of an individual package when outputs are OR-tied, and then 
automatically powering down the other deselected packages. 

The MB81C78A offers low power dissipation, low cost, and high performance. 

• Organization: 8,192 words x 8 bits 

• Static operation: no clock or timing strobe required 

• Access time: t M - t A csi = 35 ns max. (MB81 C78A-35) 

tAA* t A csi » 45 ns max. (MB81C78A-45) 

® Low power consumption: 495 mW max. (Operating) 

138 mW max. (Standby, TTL level) 

83 mW max. (Standby, CMOS level) 

® Single +5 V power supply ±1 0% tolerance 
<* TTL compatible inputs and outputs 
o Three-state outputs with OR-tie capacity 

• Chip select for simplified memory expansion, automatic power down 

• Electrostatic protection for all inputs and outputs 

• Standard 28-pin Plastic Package: 

Skinny DIP (300 mil) MB81 C78A-xxPSK 
SOP MB81C78A-xxPF 

SOJ MB81C78A-xxPJ 

• Standard 32-pad Ceramic Package: 

LCC (metal seal) MB81 C78A-CV 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage on any pin with 
respect to GND 

V, N 

-3.5 to +7.0 

D 

Output Voltage on any I/O pin 
with respect to GND 

VoUT 

-0.5 to +7.0 

1 

Output Current 

•OUT 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

IBB 

Storage Temperature 
Range 

Ceramic 

Tstg 

-65 to +150 

°c 

Plastic 

-40 to +125 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



PIN ASSIGNMENT 



This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 


1-75 

































MB81C78A-35 

MB81C78A-45 


Fig. 1 - MB81C78A BLOCK DIAGRAM 
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CAPACITANCE 


(Ta= 25° C,f = 1MHz) 



Input Capacitance (V, N =0V) (CS 1( CS 2> OE, WE) 


Input Capacitance (V, N =0V) (Other Inputs) 


I/O Capacitance (Vi/ O =0V) 









































MB81C78A-35 

MB81C78A-45 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

T, 

0 


70 

°c 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

Unit 

Test Condition 

Input Leakage Current 

It, 

-10 

10 

pA 

V, N =0V to Vcc, V cc = Max. 

Output Leakage Current 

Lo 

-10 

10 

pA 

CS^V.h or CS 2 =V IL or WE»V IL or 

OE=V 1h , V ou r=0VtoVcc 

Operating Supply Current 

Icc 


90 

mA 

CSi-V IL 

l/0=Open, Cycle=Min 

Standby Supply Current 

IsBI 


15 

mA 

V cc =Min to Max. CS^Vcc -0.2V 

V, n < 0.2V or V,n>V C c-0.2V 

lsB2 


25 

mA 

cs;=v 1H 

Input Low Voltage 

V,t 

-2.0* 

0.8 

V 


Input High Voltage 

V|H 

2.2 

6.0 

V 


Output Low Voltage 

Vot 


0.4 

V 

l 0 L=8mA 

Output High Voltage 

VoH 

2.4 


V 

Ioh=— 4mA 

Peak Power-on Current 

Ipo 


50 

mA 

Vcc=0V to Vcc Min. 

CS,=Lower of V cc or V, H Min. 


* -2.0 V Min. for pulse width less than 20ns. (W Min=-0.5V at DC level) 
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AC TEST CONDITIONS 


Input Pulse Levels: 

Input Pulse Rise And Fall Times: 

Timing Measurement Reference Levels: 


0.6V to 2.4V 


5ns (Transient time between 0.8V and 2.2V) 

Input: 1 .5V 
Output: 1.5V 


Fig. 2 


Output Load I. 

For all except tuz, t HZ , W, W t 0 Lz, and t 0HZ . 


5V 



Output Load II. 

For tui tn Z , tw Z , tow, tou, and toHz- 


5V 



8 





MB81C78A-35 

MB81C78A-45 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
READ CYCLE * 1 


Parameter 

Symbol 

MB81 C78A-35 

MB81 C78A-45 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

35 


45 


ns 

Address Access Time* 2 

tAA 


35 


45 

ns 

CSi Access Time* 3 

tACSI 


35 


45 

ns 

CS 2 Access Time* 3 

tACS2 


15 


20 

ns 

Output Hold from Address Change 

toH 

3 


3 


ns 

OE Access Time 

toE 


15 


20 

ns 

Output Active from CS/ 4 

t|JZ1 

5 


5 


ns 

Output Active from CS 2 * 4 

tLZ2 

3 


3 


ns 

Output Active from OE* 4 

toiZ 

3 


3 


ns 

Output Disable from CS,* 4 

Wl 


20 


25 

ns 

Output Disable from CS 2 * 4 

tHZ2 


20 


25 

ns 

Output Disable from OE* 4 

to HZ 


20 


25 

ns 


Note: *1 WE is high for Read cycle. _ 

*2 Device is continuously selected, CSi=V| L , CS 2 =V| H and OE=V )L . 

*3 Address valid prior to or coincident with CSi transition low, CS 2 transition high. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81C78A-35 

MB81C78A-45 


READ CYCLE TIMING DIAGRAM * 1 

READ CYCLE I: ADDRESS CONTROLLED* 2 


ADDRESS 


DATA OUT 



READ CYCLE II: CS 1f CS 2 CONTROLLED* 3 


ADDRESS 


CS, 


CS 2 


OE 


I/O 



Note: *1 WE is high for Read cycle. 

*2 Device is continuously selected, CS t = V IL , CS 2 = V IH and OE = V, L . 

*3 Address valid prior to or coincident with CS, transition low, CS 2 transition high. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81 C78A-35 
MB81C78A-45 


WRITE CYCLE* 1 


Parameter 

Symbol 

MB81 C78A-35 

MB81 C78A-45 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time* 2 


35 


45 


ns 

CS^ to End of Write 

tcwi 

30 


40 


ns 

CS 2 to End of Write 

tcW2 

20 


25 


ns 

Address Valid to End of Write 

tAW 

30 


40 


ns 

Address Setup Time 


0 


0 


ns 

Write Pulse Width 

H 

20 


25 


ns 

Data Setup Time 

tl3W 

17 


20 


ns 

Write Recovery Time* 3 

twR 

3 


3 


ns 

Data Hold Time 


0 


0 


ns 

Output High-Z from WE* 4 

JEM 


15 


20 

ns 

Output Low-Z from WE* 4 


0 


0 


ns 


Note: *1 If CSt goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 t W R is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81C78A-35 

MB81C78A-45 


WRITE CYCLE TIMING DIAGRAM* 1 


WRITE CYCLE I: CS,, CS 2 CONTROLLED 



Note: 


*1 If OE, CS 1f and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

*2 All write cycle are determined from the last address transition to the first address transition of next address. 

*3 t W R is defined from the end point of WRITE Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81C78A-35 

MB81C78A-45 



Note: *1 If OE, CSi, and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input 

signals of opposite phase to the outputs must not be applied. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 t W R is defined from the end point of WRITE Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81C78A-35 

MB81C78A-45 


Fig. 3 - NORMALIZED ACCESS 
TIME vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 4 - NORMALIZED ACCESS 
TIME VS. AMBIENT TEMPERATURE 



Fig. 5- NORMALIZED POWER SUPPLY 
CURRENT vs. AMBIENT TEMPERATURE 



0 20 40 60 80 

T a , AMBIENT TEMPERATURE co 


Fig. 6 - NORMALIZED POWER SUPPLY 
CURRENT vs. AMBIENT TEMPERATURE 



0 20 40 60 80 


T A , AMBIENT TEMPERATURE (°C) 


Fig. 7 - NORMALIZED POWER SUPPLY 
CURRENT vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 
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MB81C78A-35 

MB81C78A-45 


Fig. 8 - NORMALIZED POWER SUPPLY 
CURRENT vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 

Fig. 10 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



0 100 200 
C u LOAD CAPACITANCE (pF) 


Fig. 9 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



0 1 00 200 
C L> LOAD CAPACITANCE (pF) 


Fig. 11 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



0 1 00 200 
C L , LOAD CAPACITANCE (pF) 


Fig. 12 - NORMALIZED POWER SUPPLY 
CURRENT vs. FREQUENCY 



1 10 


f, FREQUENCY (MHz) 
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MB81C78A-45 


PACKAGE DIMENSIONS 

PLASTIC DIP (Suffix: P-SK) 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 

(Case No. : DIP-28P-M04) 




Dimensions in 

© 1988 FUJITSU LIMITED 0280T8S-2C inches (millimeters) 
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PACKAGE DIMENSIONS (Cont’d) 




PIN ASSIGNMENT 




N.C V 

DC 




A 5 A 4 | N.C 

wecs 2 


O '' 1 

A* 

a 7 

A e 

a 9 

Aio 

An 

Al2 

N.C 

I/O, 

/l 4 1 3 ± 2 J 1 [32^lj30j\ 

Aj LJ JH 

6j [28 

P 26 - 

9j TOP VIEW [25 

ioj i24 

iTj [23 

"l 2j J22 

ill Hi 

a 2 

A, 

A 0 

N.C 

OE 

a 3 

CS, 

l/O a 

i/o 7 



\[l 4*1 5jl 6jl 7*1 8*1 9J20*/ 


CERAMIC PACKAGE 

LCC-32C-A02 


l/O z | | N.C I l/Osl/Oe 

i/o 3 gnd i/o 4 



CERAMIC LCC (Suffix: CV) 


32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-A02) 



Dimensions in inches 
(millimeters) 

* Shape of PIN NO. 1 INDEX: Subject to change without notice. 

©1988 FUJITSU LIMITED C32011S-3C 
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PACKAGE DIMENSIONS 


Plastic (Suffix: PJ) 


28-LEAD PLASTIC LEADED CHIP CARRIER 


(Case No. : LCC-28P-M04) 


* 





102 (2.60) NOM 


HI 


.004(0.10) 




& : This dimension includes resin protrusion. (Each side: .006 (0. 1 5) MAX) 


©1989 FUJITSU LIMITED C28054S-1C 


Dimensions in 
inches (millimeters) 
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High-Speed CMOS SRAMs 


Static RAM Data Book 


1-90 


April 1990 
Edition 3.0 


===: ; :.::::zz:z=: DATASHEET 

MB 8 1 C79A-35/-45 

CMOS 72K-BIT HIGH-SPEED SRAM 


FUJITSU 


8K Words x 9 Bits High-Speed CMOS Static Random 
Access Memory with Automatic Power Down 

The Fujitsu MB81C79A is a 8,192 words x 9 bits static random access memory 
fabricated with a CMOS process. The memory uses asynchronous circuitry and may be 
maintained in any state for an indefinite period of time. All pins are TTL compatible and a 
single +5 V power supply is required. 

A separate chip select (CSi) pin simplifies multipackage systems design by permitting 
the selection of an individual package when outputs are OR-tied, and then 
automatically powering down the other deselected packages. 

• Organization: 8,1 92 words x 9 bits 

• Static operation: no clocks or refresh required 

• Access time: - t ACS1 » 35 ns max. (MB81 C79A-35) 

1acs 2 * toE * 45 ns max. (MB81C79A-45) 

• Low power consumption: 495 mW max. (Operating) 

138 mW max. (Standby, TTL level) 

83 mW max. (Standby, CMOS level) 

• Single +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

o Three-state outputs with OR-tie capacity 

• Chip select for simplified memory expansion, automatic power down 

• Electrostatic protection for all inputs and outputs 

• Standard 28-pin Plastic Packages: 

Skinny DIP (300 mil) MB81 C79A-xxPSK 
SOP MB81C79A-XXPF 

SOJ MB81C79A-xxPJ 

• Standard 32-pad Ceramic Package: 

LCC (metal seal) MB81 C79A-CV 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltaae on any pin with 
respect to GND 

| 

-<3.5 to +7.0 

H 

Output Voltage on any I/O pin 
with respect to GND 

VoUT 

-0.5 to +7.0 

B 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

H9H 

-10 to +85 

°C 

Storage Temperature 
Range 

Ceramic 

Tstg 

-65 to +150 

°C 

Plastic 



Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 
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MB81C79A-35 

MB81C79A-45 


Fig. 1 - MB81C79A BLOCK DIAGRAM 



CAPACITANCE (t a = 25° c, f = imhz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (V| N =0V) (CS,, CS 2 , OE, WE) 

C,i 


7 

PF 

Input Capacitance (V| N *OV) (Other Inputs) 

C|2 


6 

PF 

I/O Capacitance (Vw>«0V) 

Cuo 


8 

PF 
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MB81 C79A-35 
MB81 C79A-45 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

t a 

0 


70 

°C 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Max 

Unit 

Test Condition 

Input Leakage Current 

lu 

-10 

10 

HA 

Vin= 0V to Vcci Vcc—Max. 

Output Leakage Current 

Ilo 

-10 

10 

\iA 

CS,=V,H or CS 2 =V IL or WE=V, l or 

OE=V, Hi V O ut=0V to Vcc 

Operating Supply Current 

Ice 


90 

mA 

CSi=V| U 

l/0=Open, Cycle=Min 

Standby Supply Current 

ISBI 


15 

mA 

Vcc=Min to Max. CS^= V cc -0.2V 
V,n<0.2V or Vin>V cc -0.2V 

lsB2 


25 

mA 

X 

> 

II 

Ico 

|o 

Input Low Voltage 

V, L 

-2.0* 

0.8 

V 


Input High Voltage 

V|„ 

2.2 

6.0 

V 


Output Low Voltage 

VoL 


0.4 

V 

l 0 L=8mA 

Output High Voltage 

VoH 

2.4 


V 

Ioh=— 4mA 

Peak Power-on Current 

Ipo 


50 

mA 

Vcc=0V to Vcc Min. 

CS t =Lower of V cc or V, H Min. 


* -2.0V Min. for pulse width less than 20ns. (V*. Min=-0.5V at DC level) 
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MB81C79A-35 

MB81C79A-45 



AC TEST CONDITIONS 


Input Pulse Levels: 


0.6 V to 2.4V 


Input Pulse Rise And Fall Times: 

5ns (Transient time between 0.8V and 2.2V) 

Timing Measurement Reference Levels: 

Input: 1.5V 

Output: 1.5V 




Fig. 2 


Output Load 1. 


Output Load II. 


For all except ti2, tnz, twz. tow, toiz, and toHz- 

For tuz, tnz, twz, tow, toLz, and toHz- 



5V 


5V 

n 

< 480a 

n ■ 

<, 480a 

Uom 

30p£_ 


L^OUT T 

5dF 1 

"1 

(Including Scope 
and Jig Capacitance) 

pi < 255a 

"7" ~7TT 

(Including Scope | 

and Jig Capacitance) 1 

255a 
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MB81C79A-45 


AC CHARACTERISTICS 

(Recommended of&rating conditions unless otherwise noted.) 

READ CYCLE* 1 


Parameter 

Symbol 

MB81C79A-35 

MB81 C79A-45 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tfic 

35 


45 


ns 

Address Access Time* 2 

t* 


35 


45 

ns 

CSi Access Time* 3 

tACSI 


35 


45 

ns 

CS 2 Access Time* 3 

tACSZ 


15 


20 

ns 

Output Hold from Address Change 

toH 

3 


3 


ns 

OE Access Time 

toE 


15 


20 

ns 

Output Active from CS/ 4 

tut 

5 


5 


ns 

Output Active from CS 2 * 4 

t|_Z2 

3 


3 


ns 

Output Active from OE* 4 

toLZ 

3 


3 


ns 

Output Disable from CS,* 4 

tHZI 


20 


25 

ns 

Output Disable from CS 2 * 4 

t|HZ2 


20 


25 

ns 

Output Disable from OE* 4 

toHZ 


20 


25 

ns 


Note: *1 WE is high for Read cycle. 

*2 Device is continuously selected, CS,«Vil, CS 2 «V W and OE=V| L . 

*3 Address valid prior to or coincident with CS, transition low, CS 2 transition high. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81C79A-35 

MB81C79A-45 


mm 


READ CYCLE TIMING DIAGRAM* 1 

READ CYCLE I: ADDRESS CONTROLLED' 2 


ADDRESS 


DATA OUT 


READ CYCLE II: CS,, CS 2 CONTROLLED' 3 


ADDRESS 


CSi 


cs 2 


OE 


I/O 



’ tnc • 


1 



k- 

! 

La * 

A 



* t*CS1 * 

k 



P 

L 

tm' 4 * 



J 

[*- W 4 -*j 


. .... .. ........7 

/ 


\ 

i 

\ 



• tAC 

*“ t|_Z2 4 

32 * 



\ 

Ik 

3E * 

f 



♦ W 4 * 

P 


— w* — - 


HIGH-Z 

Wi 

X Dour VALID 


mm 


: Undefined I 1 : Don’t Care 


Note: *1 WE is high for Read cycle. __ __ 

*2 Device is continuously selected, CS, « V| L , CS 2 - V )H and OE - V| L . 

*3 Address valid prior to or coincident with CS, transition low, CS 2 transition high. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81 C79A-35 
MB81 C79A-45 


WRITE CYCLE* 1 


Parameter 

Symbol 

MB81 C79 A-35 

MB81 C79A-45 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time* 2 

twc 

35 


45 


ns 

CSt to End of Write 

tcwi 

30 


40 


ns 

CS 2 to End of Write 

tcW2 

20 


25 


ns 

Address Valid to End of Write 

Uw 

30 


40 


ns 

Address Setup Time 

Us 

0 


0 


ns 

Write Pulse Width 

twp 

20 


25 


ns 

Data Setup Time 

tow 

17 


20 


ns 

Write Recovery Time* 3 

twR 

3 


3 


ns 

Data Hold Time 

tDH 

0 


0 


ns 

Output High-Z from WE* 4 

twz 


15 


20 

ns 

Output Low-Z from WE* 4 

tow 

0 


0 


ns 


Note: *1 If CSi goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 twR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81C79A-35 

MB81C79A-45 






MB81C79A-35 

MB81C79A-45 



Note: *1 If OE, CSt, and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 t W R is defined from the end point of WRITE Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB81C79A-35 

MB81C79A-45 


Fig. 3 - NORMALIZED ACCESS 
TIME vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 5 - NORMALIZED POWER SUPPLY 
CURRENT vs. AMBIENT TEMPERATURE 



0 20 40 60 80 


T Af AMBIENT TEMPERATURE (°C) 


Fig. 4 - NORMALIZED ACCESS 
TIME VS. AMBIENT TEMPERATURE 



0 20 40 60 80 


Ta, AMBIENT TEMPERATURE (°C) 


Fig. 6 - NORMALIZED POWER SUPPLY 
CURRENT vs. AMBIENT TEMPERATURE 



0 20 40 60 80 


T Ai AMBIENT TEMPERATURE (°C) 


Fig. 7- NORMALIZED POWER SUPPLY 
CURRENT vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 
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MB81 C79A-35 
MB81 C79A-45 


Fig. 8 - NORMALIZED POWER SUPPLY 
CURRENT vs. SUPPLY VOLTAGE 



4.5 5.0 5.5 

Vcc, SUPPLY VOLTAGE (V) 


Fig. 9 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



0 100 200 
C L> LOAD CAPACITANCE (pF) 


Fig. 10 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



0 100 200 


C L> LOAD CAPACITANCE (pF) 


Fig. 11 - NORMALIZED ACCESS 
TIME vs. LOAD CAPACITANCE 



0 100 200 


C L , LOAD CAPACITANCE (pF) 


Fig. 12 - NORMALIZED POWER SUPPLY 
CURRENT vs. FREQUENCY 



1 10 


f, FREQUENCY (MHz) 
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PACKAGE DIMENSIONS 

PLASTIC DIP (Suffix: P-SK) 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 

(Case No. : DIP-28P-M04) 



© 1988 FUJITSU LIMITED D28018S-2C 


Dimensions in 
inches (millimeters) 






MB81 C79A-35 
MB81C79A-45 


PACKAGE DIMENSIONS 

PLASTIC FPT (Suffix: PF) 



©1988 FUJITSU LIMITED F28011S-3C 


Dimensions in 
inches (millimeters) 
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MB81C79A-35 

MB81C79A-45 


PACKAGE DIMENSIONS (Cont’d) 

PLASTIC (Suffix: PJ) 


28-LEAD PLASTIC LEADED CHIP CARRIER 


(Case No. : LCC-28P-M04) 





^ : This dimension includes resin protrusion. (Each side: .006 (0. 1 5) MAX) 


©1989 FUJITSU LIMITED C28054S-1C 


Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (Cont’d) 



CERAMIC PACKAGE 
LCC-32C-A02 


PIN ASSIGNMENT 


N.C V cc 



CERAMIC LCC (Suffix: CV) 


32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-A02) 



Dimensions in inches 
(millimeters) 

* Shape of PIN NO. 1 INDEX: Subject to change without notice. 

©1988 FUJITSU LIMITED C32011S-3C 
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High-Speed CMOS SRAMs 


Static RAM Data Book 
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May 1990 
Edition 1.0 


■■ = — ... ' - DATA SHEET i. — 

MB81 C81 A-25/-35 

CMOS 256K-BIT HIGH-SPEED SRAM 


FUJITSU 


256K Words x 1 Bit High-Speed CMOS Static Random 
Access Memory 

The Fujitsu MB81C81A is a 262,144 words x 1 bit static random access memory 
fabricated with a CMOS technology. The MB81C81A uses NMOS cells and CMOS 
peripherals and has 300 mil plastic DIP and SOJ packages. It uses fully static circuitry 
throughout and, therefore, requires no clocks or refreshes to operate. 

The MB81C81A is designed for memory applications where high performance, low 
cost, large bit storage, and simple interfacing are required. It is compatible with TTL 
logic and requires a single +5 V supply. 

• Organization: 262,144 words x 1 bit 

• Static operation: no clocks or refresh required 

• Access time: 25 ns max. (MB81C81 A-25) 

35 ns max. (MB81C81 A-35) 

• Single +5 V power supply ±1 0% tolerance with bw current drain: 

1 00 mA max. (Active operation) 

55 mA max. (Standby, CMOS level) 

30 mA max. (Standby, TTL level) 

• Separate data inputs and outputs 

• TTL compatible inputs and outputs 

• Chip selected for simplified memory expansion, automatic power down 

• Electrostatic protection for all inputs and outputs 

• Standard 24-pin Plastic Packages: 

Skinny DIP (300 mil) MB81C81 A-xxPSK 

SOJ (300 mil) MB81C81 A-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

lifaM 

Input Voltage on any pin with 
respect to GND 

v w 


M 

Output Voltage on any pin with 
respect to GND 


-0.5 to +7 

ii 

Output Current 

•out 

±20 

mA 

Power Dissipation 

■cm 

1.0 

W 

Temperature Under Bias 



mm 

Storage Temperature Range 

Tstg 

-45 to +125 

mm 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, K 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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Fig. 1 - MB81C81A BLOCK DIAGRAM 



ROW 

SELECT 


CELL 
ARRAY 
256 ROWS 
1024 COLUMNS 



POWER 

DOWN 

CIRCUIT 


TRUTH TABLE 
CS WE 

H X 
L L 
L H 


Mode 

Not Selected 

Write 

Read 


COLUMN I/O CIRCUITS 


COLUMN SELECT 


A8 A9 A10 All A12 A13 A14 A15 A16 A17 


Legend: H » High level 
L - Low level 
X - Don’t Care 


CAPACITANCE 


(TA = 25°C, f = 1 MHZ 



Parameter 

Symbol 

Input Capacitance (VI N « 0 V) 

CIN 

CS Capacitance (VCS * 0 V) 

CCS 

Output Capacitance (VOUT « 0 V) 

COUT 



Max 

Unit 

6 

PF 

8 

PF 

8 

PF 





























MB81C81A-25 

MB81C81A-35 


PIN DESCRIPTION 


Symbol 

Pin Name 

Symbol 

Pin Name 

AO to A17 

Address Input 

WE 

Write Enable 

DIN 

Data Input 

VCC 

Power Supply (5V±1 0%) 

DOUT 

Data Output 

GND 

Ground 

753 

Chip Select 




RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

TA* 

0 


70 

°c 


* The operating ambient temperature range is guaranteed with transverse airflow exceed 2m/sec. 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 

VIN = 0 V to VCC 

ILI 

-10 


10 

pA 

Output Leakage Current 

CS« VIH, 

VOUT - 0 V to VCC 

ILO 

-50 


50 

pA 

Power Supply Current 

*CS » VlL, VIN = VIH or VlL 

IOUT « 0mA, Cycle - Min. 

ICC 



100 

mA 

Standby Supply Current 

CS>VCC-0.2V 

VlN>VCC-0.2V or VlN<0.2V 

ISB1 



15 

mA 

CS = VIH, VIN - VIH or VlL 

ISB2 


■ 

30 

mA 

*1 

Peak Power on Current 

VCC « 0 V to VCC Min., 

CS * Lower of VCC or VIH Min. 

IPO 



30 

mA 

Input High Voltage 


VIH 

2.2 



V 

Input Low Voltage 


VlL 

-0.5 2 


0.8 

D 

Output High Voltage 

IOH « -4mA 

VOH 

2.4 



V 

Output Low Voltage 

IOL = 8mA 

VOL 



m 

V 


*1 A pull-up resistor to Vcc on the CS input is required to keep the device deselected; otherwise, power-on current 
approaches Icc active. 


*2 -2.0 V Min. for pulse width less than 10 ns. 
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AC TEST CONDITIONS 

• Input Pulse Levels: 0.6 V to 2.4 V 

• Input Pulse Rise and Fall Times: 2 ns (0.8V to 2.2V) 

Timing Reference Levels: Input: VIL - 0.8, VIH « 2.2 V 

Output: VOL - 0.8, VOH - 2.2 V 

• Output Load: Fla. 2 

5 V 



‘Including Scope and Jig capacitance 



Rl 

R2 

CL 

Parameters Measured 

Load 1 

480 Q 

255 a 

30 pF 

except tLZ, tHZ, tOW and tWZ 

Load II 

480 Q 

255 O 

5 pF 

tLZ, tHZ, tOW and tWZ 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MB81C81 A-25 

MB81 C81A-35 

Unit 

Min. 

Max. 

Min. 

Max. 

READ CYCLE *1 

Read Cycle Time *2 *3 

tRC 

25 


35 


ns 

Address Access Time 

tAA 


25 


35 

ns 

Chip Select Access Time *4 

tACS 


25 


35 

ns 

Output Hold from Address Change 

tOH 

3 


3 


ns 

Chip Selection to Output in Low-Z 

tLZ 

3 


3 


ns 

Chip Deselect to Output in High-Z 

tHZ 

0 

15 

0 

20 

ns 

Chip Selection to Power Up Time 

tPU 

0 


0 


ns 

Chip Selection to Power Down Time 

tPD 


25 


35 

ns 


‘1 WE is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS*VIL. 

*4 Address valid prior to or coincident with'CS’ transition low. 

‘5 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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*1 WE is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS^VIL. 

*4 Address valid prior to or coincident with^S - transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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AC CHARACTERISTICS (Continued) 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MB81C81A-25 

MB81 C81A-35 

Unit 

Min. 

Max. 

Min. 

Max. 

WRITE CYCLE *1*2 

Write Cycle Time 

two 

25 


35 


ns 

Address Valid to End of Write 

tAW 

20 


30 


ns 

Chip Selection to End of Write 

tew 

20 


30 


ns 

Data Valid to End of Write 

tDW 

13 


18 


ns 

Data Hold Time 

tDH 

0 


0 


ns 

Write Pulse Width 

tWP 

18 


28 


ns 

Write Recovery Time 

tWR 

1 


1 


ns 

Address Setup Time 

tAS 

0 


0 


ns 

Output Active from End of Write 

tow 

0 


0 


ns 

Write Enable to Output in High-Z 

twz 

0 

12 

0 

15 

ns 



__ WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: WE CONTROLLED *1 *2 


« twe « 

ADDRESS Valid )< 

k 

| 4 tew * 

“ \\W , i . 

1 

} '.Ll 

WR 

+ tAW — — ► 

* tAS H 


WE ^ \ 



a 

tDH 

DATA IN ^ 

SHBHE 

< 

«— twz-L| 

•—tow- 



sm 


: Undefined El : Don’t Care 


*1 CS or WE must be high during addr ess t ransitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 Ail Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: CS CONTROLLED *1 *2 


ADDRESS 


CS 


WE 


DATA IN 


DATA OUT 



* twc = 1 

Valid ^ 





* tAS * 

t AW » 

4 fQYV » 

ik 

- tWR 

% 

V -J 


1 

•« tWP » 

L -A 


wmwMk 




IE 

►j tDH 


c 

Valid 



<xxxxxx > 


High-Z 


: Undefined : Don’t Care 


*1 CS or WE must be high during addr ess t ransitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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PACKAGE DIMENSIONS 


24-LEAD PLASTIC SKINNY DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24P-M03) 



Dimensions in 
inches (millimeters) 


©1988 FUJITSU LIMITED D24017S-3C 
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PACKAGE DIMENSIONS (Continued) 


24-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC-24P-M02) 



cW 


. 091 ( 2 . 31 ] 


. 340±.005 
( 8 . 64 + 0 . 13 ) 
. 273±.020 
( 6 . 93 ± 0 . 51 ) 


Lb 




. 025 ( 0 . 64 ) 


MIN 

■ 144 ( 3 . 66 ) 


MAX 
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High-Speed CMOS SRAMs 


Static RAM Data Book 



1-116 


May 1990 
Edition 1.0 


DATA SHEET — 

MB81C84A-25/-35 

CMOS 256 K-BIT HIGH-SPEED SRAM 


FUJITSU 


64K Words x 4 Bits High-Speed CMOS Static Random 
Access Memory 

The Fujitsu MB81C84A is a 65,536 words x 4 bits static random access memory 
fabricated with CMOS silicon gate process technology. The MB81 C84A uses NMOS 
cells and CMOS peripherals and is housed in 300 mil plastic DIP and SOJ packages. 

The MB81C84A uses fully static circuitry and, therefore, requires no clocks or 
refreshes to operate. It is compatible with TTL logic and requires a single +5 V supply. 

It is designed for memory applications where high performance, low cost, large bit 
storage, and simple interfacing are required. 

• Organization: 65,536 words x 4 bits 

• Static operation: no clocks or refresh required 

• Access time: 25 ns max. (MB81C84A-25) 

35 ns max. (MB81C84A-35) 

• Single +5 V power supply ±1 0% tolerance with low current drain 

1 00 m A max. (Active operation) 

1 5 mA max. (Standby operation, TTL level) 

30 mA max. (Standby operation, CMOS level) 

• Common data inputs and outputs 

• TTL compatible inputs and outputs 

• Chip select for simplified memory expansion, automatic power down 

• Three-state outputs with OR-tie capacity 

• Electrostatic protection for all inputs ar$ outputs 

• Standard 24-pin Plastic Packages: 

Skinny DIP (300 mil) MB81C84A-xxPSK 
SOJ (300 mil) MB81C84A-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage on any pin with 
respect to GND 

V, N 

-3.0 to +7.0 

n 

Output Voltage on any pin with 
respect to GND 

VOUT 

-0.5 to +7.0 

n 

Output Current 

k)UT 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 


—1 0 to +85 

mm 

Storage Temperature Range 

Tstg 

-45 to +125 

■a 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



PLASTIC PACKAGE 
DIP-24P-M03 



PLASTIC PACKAGE 
LCC-24P-M02 


PIN ASSIGNMENT 

TOP VIEW 


Al 

A0 

A5 

A14 

A13 

A4 

A6 

A7 

A2 

A3 

cs" 

GND 



This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 


Copyright © 1090 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 
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Fig. 1 - MB81C84A BLOCK DIAGRAM 


ROW 

SELECT . 


CELL 
ARRAY 
256 ROWS 
1024 COLUMNS 


COLUMN I/O CIRCUITS 
COLUMN SELECT 


A8 A9 A10 All A12 A13 Al4 Al5 


TRUTH TABLE 

I cs I weT” 


- | POWER DOWN CIRCUIT | 

Mode I/O 

Not Selected High-Z 

Write DIN 

Read DOUT 


Legend: H = High level 
L = Low level 
X = Don’t Care 


CAPACITANCE (tA = 25°c,f=i mhz 


Parameter 

Symbol 

Input Capacitance (VI N * 0 V) 

CIN 

CS Capacitance (VCS « 0 V) 


Output Capacitance (VOUT « 0 V) 

COUT 



Max 

Unit 

6 

PF 

8 

pF 

8 

PF 
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PIN DESCRIPTION 


Symbol 

Pin Name 

Symbol 

Pin Name 

AO to A15 

Address Input 

WE 

Write Enable 

1/01 to 1/04 

Data Inputs/Data Outputs 

VCC 

Power Supply (5V±1 0%) i 

T5S 

Chip Select 

GND 

Ground 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

VCC 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

TA* 

0 


70 

°c 


* The operating ambient temperature range is guaranteed with transverse airflow exceed 2m/sec. 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 

VIN * OV to VCC 

ILI 

-10 


10 

pA 

Output Leakage Current 

CS * VIH, 

VOUT - OV to 4.5V 

ILO 

-50 


50 

pA 

Power Supply Current 

CS - VIL, VIN = VIH or VIL, 

IOUT * OmA, Cycle * Min. 

ICC 



100 

mA 

Standby Supply Current 

"C3>Vcc-0.2V 

VIN>VCC-0.2V or VlN<0.2V 

ISB1 



15 

mA 

CS* VIH, VIN- VIH or VIL 

ISB2 



30 

mA 

*1 

Peak Power on Current 

VCC-OV to VCC Min., 

CS - Lower of VCC or VIH Min. 

IPO 



40 

mA 

Input High Voltage 


VIH 

2.2 


6.0 

V 

Input Low Voltage 


VIL 

*2 

-0.5 


0.8 

V 

Output High Voltage 

IOH - -4mA 

VOH 

2.4 



V 

Output Low Voltage 

IOL - 8mA 

VOL 



0.4 

a 


*1 A pull-up resistor to Vcc on the CS input is required to keep the device deselected; otherwise, power-on current 
approaches Icc active. 

*2 “2.0 V Min. for pulse width less than 10 ns. 
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Input Pulse Levels: 

Input Pulse Rise and Fall Times: 
Timing Reference Levels: 

Output Load: 


AC TEST CONDITIONS 

0.6 V to 2.4 V 
2 ns (0.8 V to 2.2V) 


Fig. 2 


DOUT 


•Including Scope and Jig capacitance 


Input: VIL - 0.8, VIH - 2.2 V 
Output: VOL - 0.8, VOH - 2.2 V 


5V 



Rl 


R2 



Rl 

R2 

CL 

Parameters Measured 

Load 1 

480ft 

255ft 

30 pF 

except tLZ, tHZ, tOW and tWZ 

Load II 

480ft 

255ft 

5 pF 

tLZ, tHZ, tOW and tWZ 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MB81 C84A-25 

MB81 C84A-35 

Unit 

Min. 

Max. 

Min. 

Max. 

READ CYCLE *1 

Read Cycle Time *2 *3 

tRC 

25 


35 


ns 

Address Access Time 

tAA 


25 


35 

ns 

Chip Select Access Time *4 

tACS 


25 


35 

ns 

Output Hold from Address Change 

tOH 

3 


3 


ns 

Chip Selection to Output in Low-Z 

tLZ 

3 


3 


ns 

Chip Deselect to Output in High-Z 

tHZ 

0 

15 

0 

20 

ns 

Chip Selection to Power Up Time 

tPU 

0 


0 


ns 

Chip Selection to Power Down Time 

tPD 


25 


35 

ns 


*1 W£ is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, 'CS’-VIL. 

*4 Address valid prior to or coincident with'CS’ transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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*1 WE is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS^VIL. 

*4 Address valid prior to or coincident with'&r transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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mm 


AC CHARACTERISTICS (Continued) 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MB81 C84A-25 

MB81 C84A-35 

Unit 

Min. 

Max. 

Min. 

Max. 

| WRITE CYCLE *1*2 | 

Write Cycle Time 

twc 

25 


35 


ns 

Address Valid to End of Write 

tAW 

20 


30 


ns 

Chip Selection to End of Write 

tew 

20 


30 


ns 

Data Valid to End of Write 

tDW 

8 


12 


ns 

Data Hold Time 

tDH 

0 


0 


ns 

Write Pulse Width 

| 

18 


28 


ns 

Write Recovery Time 


1 


1 


ns 

Address Setup Time 

tAS 

0 


0 


ns 

Output Active from End of Write 

tow 

3 


3 


ns 

Write Enable to Output in High-Z 

twz 

0 

9 

0 

15 

ns 


WRITE CYCLE TIMING DIAGRAM 


ADDRESS 


CS 


WE 


DATA IN 


DATA OUT 


m 

« twe 

Valid 

i ... i 

3 

c~ 


1 

* tew ► 

L li 

s 

tWR 

«■ ^ t 

AW * 




« ,< 




m tDW * 

H 

tDH 


Valid P 

t 3 

< 

' *4 , 

*-' wz H 

•—tow 

H 


XXXXXXXXXXX ) 


High-Z 


K& 


: Undefined L£J : Don’t Care 


*1 or WE must be high during addr ess t ransitions. 

*2 If US’ goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: CS CONTROLLED *1 *2 


ADDRESS 


CS 


WE 


DATA IN 


DATA OUT 



*1 CS or WE must be high during address transitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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PACKAGE DIMENSIONS 


24-LEAD PLASTIC SKINNY DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24P-M03) 




Dimensions in 
inches (millimeters) 


©1988 FUJITSU LIMITED D24017S-3C 
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High-Speed CMOS SRAMs 


Static RAM Data Book 
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April 1990 
Edition 2.0 


cP 


= . = ===== DATA SHEET ===== ■' " — 

MB8289-25/-35 

CMOS 288 K-BIT HIGH-SPEED SRAM 



32K Words x 9 Bits Static Random Access Memory with 
Automatic Power Down 

The Fujitsu MB8289 is a 32,768 words x 9 bits static random access memory with 
parity generator and checker, and fabricated with CMOS technology. To obtain a 
smaller chip size, the cell uses NMOS transistors and resistors. This device is housed 
in a 300 mil DIP package with low (605 mW max.) power dissipation. All pins are in- 
compatible and a single +5 V power supply is required. 

A separate chip select (C5) pin simplifies multipackage systems design by permitting 
the selection of an individual package when outputs are OR-tied, and then 
automatically powering down the other deselected packages. 

The MB8289 offers low power dissipation, low cost, and high performance. 

• Organization: 32,768 words x 9 bits 

• Static operation: no clocks or timing strobe required 

• Access time: tAA - Wsi - 25 ns max, tAcs 2 - 1 4 ns max. (MB8289-25) 

tAA- tAcsi - 35 ns max, t A cs 2 - 15 ns max. (MB8289-35) 

• Low power consumption: 715 mW max. (Operating) for 25 ns 

605 mW max. (Operating) for 35 ns 
138 mW max. (TTL Standby) 

83 mW max. (CMOS Standby) 

• Single +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capacity 

• Chip select for simplified memory expansion 

• Electrostatic protection for all inputs and outputs 

• Standard 32-pin Plastic Packages: 

Skinny DIP (300 mil) MB8289-xxPSK 
SOP (450 mil) MB8289-xxPF 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage on any pin with 
respect to GND 

— 1 

-3.5 to +7.0 

n 

Output Voltage on any I/O pin 
with respect to GND 

VoUT 

-0.5 to +7.0 

n 

Output Current 

loUT 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

K9 

Storage Temperature Range 

Tstg 

-45 to +125 

m i 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



PLASTIC PACKAGE 
(DIP-32P-M02) 



PLASTIC PACKAGE 
(FPT-32P-M02) 


PIN ASSIGNMENT 



this device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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CAPACITANCE (TA= 25 °c,f = iMHz) 


Parameter 

Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Capacitance (CS,, CS 2 , OE, WE) 

< 

z 

II 

O 

< 

Cm 



8 

PF 

Incut Capacitance (Other Input) 

II 

o 

< 

c l2 



7 

PF 

I/O Capacitance 

< 

!, 

o 

< 

C|/o 



8 

PF 
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RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vec 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Test Conditions 

Min 

Max 

Unit 

Standby Supply Current 

IsBl 

“CS,>Vcc -0.2V 

V IN >Vcc -0.2V or V, n <0.2V 


15 

mA 

lsB2 

V, n <0.2V 

CS,=V,h 


25 

mA 

Operating Supply 
Current 

25ns 

Icc 

louT=0mA, CSi=Vil 

Cycle=Min. 


130 

mA 

35ns 

110 

Input Leakage Current 

lu 

V )N =0V to Vcc. Vcc=Max. 

-5 

5 

pA 

Output Leakage Current 

■ 

CS,=V, H or CS 2 =V| L or 

WE=V il or OE=V ih , 

V l/O =0V to Vcc 

-5 

5 

M-A 

Input Low Voltage 

V IL 


-2.0* 1 

0.8 

V 

Input High Voltage 

v,„ 


2.2 

6.0 

V 

Output High Voltage 

VoH 

Ioh=— 4mA 

2.4 


V 

Output Low Voltage 

VoL 

l 0 L=8mA 


0.4 

V 


Note: *1 -2.0V Min. for pulse width less than 20ns. (V, L min. =-0.5V at DC level) 


Fig. 2 - AC TEST CONDITIONS 


• Input Pulse Levels: 

• Input Pulse Rise & Fall Times: 

• Timing Reference Levels: 

• Output Load: 


0.6V to 2.4V 

3ns (Transient between 0.8V and 2.2V) 
Input : V il =0.8V, V, h = 2.2V 
Output : V O l=0.8V, V oh =2.2V 



Ri 

r 2 

c L 

Parameters Measured 

Load 1 

480kQ 

255Q 

30pF 

except ti_ 2 , tnz. twz, tow, toLz and toHz 

Load II 

480kT2 

255i2 

5pF 

t|_z, W, twz, tow, toLZ and t 0 HZ 



*1 Including Scope and Jig Capacitance 
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AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 

READ CYCLE* 1 


Parameter 

Symbol 

MB8289-25 

MB8289-35 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

m 

25 


35 


ns 

Address Access Time* 2 

n 


25 

B 

35 

ns 

CSt Access Time* 3 

tACSI 


25 


35 

ns 

CS 2 Access Time* 3 

D 


14 


15 

ns 

OE Access Time 

toE 


12 


14 

ns 

Output Hold from Address Change 

toH 

3 


3 


ns 

Output Active from CS/ 4 

tL21 

5 


8 

B 

ns 

Output Active from CS 2 * 4 

\\_Z2 

2 


3 


ns 

Output Active from OE* 4 

toLZ 

2 


3 


ns 

Output Disable from CSt* 4 

tHZI 

B 

15 

B 

15 

ns 

Output Disable from CS 2 * 4 

tHZ2 

B 

15 

B 

15 

ns 

Output Disable from OE** 4 

toHZ 

B 

15 

B 

15 

ns 


Note: *1 WE is high for Read Cycle. __ 

*2 Device is continuously selected, CS,=Viu_CS 2 =Vih and OE=V )L . 

*3 Address valid prior to or coincident with'CS, transition low, CS 2 transition high. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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READ CYCLE TIMING DIAGRAM * 1 

READ CYCLE: ADDRESS CONTROLLED* 2 


ADDRESS 


DATA OUT 




■ tRC ■ 


VALID 


K 


1* t AA i 

toH ► 


PREVIOUS DATA VALID 

t J 

Dout valid 

s a 

KXXXX 


READ CYCLE : CS,, CS 2 CONTROLLED* ; 


ADDRESS 


CS, 


X 


VALID 


X 


- t AA ' 


X 


’ t A CS1 


• t|_Z1 4 


cs 2 


OE 


I/O 




■ t|_Z 2 




X 


■ toE ’ 


toLZ 4 


HIGH-Z 


A 


t 

IHZ1 


\ 


1 t(HZ2 4 


A 




to„z' 4 ■» 

3® 

l 

Dour VALID 

E 


11 : Don’t Care 

1 

KE : 


> 


HIGH-Z 


Note: 


*1 WE is high for Read Cycle. 

*2 Device is continuously selected, CS, = V| L , CS 2 = V, H and OE = V| L . 

*3 Address valid prior to or coincident with CS, transition low, CS 2 transition high. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 

WRITE CYCLE * 1 


Parameter 

Symbol 

MB8289-25 

MB8289-35 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time* 2 

twc 

25 


35 


ns 

Address Valid to End of Write 

t*w 

18 


28 


ns 

CS, to End of Write 

tcwi 

16 


26 


ns 

CS 2 to End of Write 

tcW2 

13 


20 


ns 

Data Setup Time 

tow 

8 


12 


ns 

Data Hold Time 

tm 

0 


0 

■ 

ns 

Write Pulse Width 

twp 

15 

■ 

20 


ns 

Write Recovery Time* 3 

twR 

0 

■ 

0 


ns 

Address Setup Time 

tAS 

0 

■ 

0 

■ 

ns 

Output Low-Z from WE* 4 

tow 

0 


0 


ns 

Output High-Z from WE* 4 

twz 

0 

8 

0 

14 

ns 


Note: 


*1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 
*3 t W R is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB8289-35 


WRITE CYCLE TIMING DIAGRAM* 1 * * 6 * 7 


WRITE CYCLE No. 1 (WE CONTROLLED) 



_ ♦ *2 

* — - Iwc ! 

J 

► 

ADDRESS ^ 

VALID 

i. 


L i.... 

K-J 

twR 3 




ms m., 

~\ 




■ 




m 

t ... w 


cs 2 



M 

m 



■1 

t 7^ 





■ 

•“*' W 4 tow 

1/0 KXXXXXXXXWXXXI D - vALiD ^KXX) 


— : Don’t Care : Undefined 


Note: 


*1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 
*3 t W R is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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WRITE CYCLE TIMING DIAGRAM* 1 * 6 * * 7 


WRITE CYCLE: No. 2 (CS,, CS 2 CONTROLLED) 



<* twc 2 


ADDRESS ^ 

L 

VALID ; 

c 3* 

mmm 




i 

m Uw w 

OE 






HR 

PHI 


o o| 

c n Co| 





/ 

jj^S 




■HI 


hh 




WE \ 

SI I 



tow 

tDH 

* 


d in valid 

> — 

i 

s 

: Don’t Care 

MM : Undefined 


Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 
*3 t W R is defined from the end point of Write Mode. 


1-134 



MB8289-25 

MB8289-35 


PACKAGE DIMENSIONS 


32-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-32P-M02) 


f\r r Sr n ir n ir rL ir rL 1 r^r^r^r r S f ^ir r Sr^r jn nr r S_dl 


] /INDEX-1 

f o o 

| 0“* — INDEX-2 

.283^ 

(7.20d 

1 

.006 

0.15) 

1 

Kr 1 ^ ^ sy sy sy Ky v sy ^ v v sy sy hj 1 

i 

1.574:^(39.98!°^) 


15°MAX 




Dimensions in 
inches (millimeters) 

© 1988 FUJITSU LIMITED D32009S-1C 
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PACKAGE DIMENSIONS (continued) 

32-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-32P-M02) 



36 






September 1990 
Edition 1.0 


= ■ : 1 ===== datasheet —— — 

MB8298-25/-35 

CMOS 256K-BIT HIGH-SPEED SRAM 


FUJITSU 


32K Words x 8 Bits High-Speed Static Random 
Access Memory 

The Fujitsu MB8298 is a high-speed static random access memory organized as 
32,768 words x 8 bits and fabricated with CMOS technology. To obtain a smaller chip 
size, the cells use NMOS transistors and resistors.The MB8298 is housed in 300 mil 
plastic DIP and SQJ packages and a 450-mil SOP package. All pins are TTL 
compatible and a single +5 V power supply is required. 

The MB8298 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 32,768 words x 8 bits 

• Static operation: no clocks or timing strobe required 

• Access time: t*A - tAcs * 25 ns max. (MB8298-25) 

tAA - Ucs « 35 ns max. (MB8298-35) 

• Low power consumption: 715 mW max. (Operating) for 25 ns 

605 mW max. (Operating) for 35 ns 
138 mW max. (TTL Standby) 

27.5 mW max. (CMOS Standby) 

• Single +5 V power Supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Electrostatic protection for all inputs and outputs 

• Standard 28-pin Plastic Packages: 

Skinny DIP (300 mil) MB8298-xxPSK 

SOP (450 mil) MB8298-xxPF 

SQJ (300 mil) MB8298-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vex; 

-0.5 to +7 


Input Voltage on any pin with 
respect to GND 

mm 

-3.5 to +7 

BH 

Output Voltage on any I/O pin with 
respect to GND 

mu 

-0.5 to +7 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

P D 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 


Storage Temperature Range 

Tstg 

-45 to +125 



Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 



Plastic Package 
(DIP-28P-M04) 



Plastic Package 
(LCC-28P-M04) 



Plastic Package 
(FPT-28P-M02) 


Pin Assignment 
(TOP VIEW) 


Al4 C 1 
A 12 C 2 
A? [3 
Ae C 4 
As [5 
At [6 
As [7 
Az [8 
Ai [9 
Ao C 10 
l/Oi C 11 
1/02 C 12 
1/03 C 13 
GNDC 14 


28 □ Vcc 
27 3 W 
26 □ Ai3 
25 □ Ae 
24 3 A9 
23 3 An 
22 

21 3 Aio 
20 USS 
19 □ I/Os 
18 □ I/O? 
17 □ l/Oe 
16 □ I/Os 
15 □ 1/04 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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MB8298-35 


Fig. 1 - MB8298 BLOCK DIAGRAM 



1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 



CAPACITANCE (Ta= 25° c, f = imhz) 


Parameter 

Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Capacitance (CS, OE, WE) 

VIN - OV 

CM 



8 

PF 

Input Capacitance (Other Input) 

VIN » OV 

CI2 



7 

PF 

I/O Capacitance 

Vl/O - OV 

Cl/O 



8 

PF 
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MB 8298-35 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 


Symbol 


Min 


Typ 


Max 


Unit 


Supply Voltage 
Ambient Temperature 


VCC 4.5 5.0 

TA 0 


5.5 

70 


V 

~°C 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Test Condition 

Min 

Max 

Unit 

Standby Supply Current 

ISB1 

CS> VCC -0.2V 

VlN > VCC-0.2V or VIN < 0.2V 


5 

mA 

ISB2 

VIN < 0.2V 

CS* VIH 


25 

mA 

Operating Supply 
Current 

25ns 

ICC 

IOUT - 0mA, "CS - VlL 

Cycle = Min. 


130 

mA 

35ns 

110 

Input Leakage Current 

ILI 

VIN = 0V to VCC, VCC - Max. 

-5 

5 

pA 

Output Leakage Current 

ILI/O 

CS - VIH or WE « VlL or OE - VIH, 
Vl/O = 0V to VCC 

-5 

5 

pA 

Input Low Voltage 

VlL 


-2.0*i 

0.8 

V 

Input High Voltage 

VIH 


2.2 

6.0 

V 

Output High Voltage 

VOH 

IOH = -4mA 

mm 


V 

Output Low Voltage 

VOL 

lOL = 8mA 


0.4 

V 


Note: *1 -2.0V Min. for pulse width less than 20% of cycle time. (VlL min.=-0.5V at DC level) 


Fig. 2 - AC TEST CONDITIONS 

• Output Load: 

• Input Pulse Levels: 0V to 3.0V 

• Input Pulse Rise & Fall Times: 3ns (Transient between 0.8V and 2.2V) 

• Timing Reference Levels: Input :VIL*0.8V, VIH-2.2V 

Output :VOL*0.8V, VOH=2.2V DOUT(l/0)0 — 

*1 Including Scope and Jig Capacitance 



R1 

R2 

CL 

Parameters Measured 

Loadl 

ESB | 

255Q 

30pF 

except tLZ, tHZ, tWZ, tOW, tOLZ and tOHZ 

Load II 

E2322 

2550 

5pF 

tLZ, tHZ, tWZ, tOW, tOLZ and tOHZ 


+5Vq 


=!=CL*i 


R1 


R2 
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AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MB8298-25 

MB8298-35 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

25 


35 


ns 

Address Access Time *2 

tAA 


25 


35 

ns 

CS Access Time *3 

tACS 


25 


35 

ns 

OE Access Time 

tOE 


12 


14 

ns 

Output Hold from Address Change 

tOH 

3 


3 


ns 

Output Low-Z from CS *4 

tLZ 

5 


8 


ns 

Output Low-Z from OE *4 

tOLZ 

2 


3 


ns 

Output High-Z from CS *4 

tHZ 

1 

15 

1 

15 

ns 

Output High-Z from OE *4 

tOHZ 

1 

15 

1 

15 

ns 


READ CYCLE TIMING DIAGRAM *1 


READ CYCLE I: ADDRESS CONTROLLED *2 



* tRC * 

. ■ j 


ADDRESS } 

Valid J 



h tAA +\ 

1 * 

*— tOH — *| 

1 

DOUT Previous Data Valid XXX> 

DOUT Valid ] 




' 


READ CYCLE II: CS CONTROLLED *3 



r ,RC t 


ADDRESS y, 





! r* 

|e- tOH 

|,i 1— 


H tLZ* 4 * 


k tHZ* 4 - 



oe Jr xoz 


l : ■ 

|i- tOLZ* 4 -* 


h tOHZ* 4 - 

B 

s 

m T 

; DOUT Valid ! 

»:< 



1 1 


rn 


\ | : Don’t Care : Undefined 


Note: *1 WE is high for Read Cycle. 

*2 Device is continuously selected, CS « VIL, and OE*VlL. 

*3 Address valid prior to or coincident with CS transition bw. 

*4 Transitbn is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB8298-25 

MB8298-35 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 

WRITE CYCLE* 1 


Parameter 

Symbol 

Write Cycle Time* 2 

twc 

Address Valid to End of Write 

tAW 

CS to End of Write 

tew 

Data Setup Time 

tDW 

Data Hold Time 

tDH 

Write Pulse Width 

tWP 

Write Recovery Time* 3 

tWR 

Address Setup Time 

tAS 

Output Low-Z from WE* 4 

tow 

Output High-Z from WE* 4 

twz 


WRITE CYCLE I: WE CONTROLLED 
ADDRESS ;; : v: V 


MB8298-25 

MB8298-35 

Min 

Max 

Min 

Max 


| tDW ^ j H — 

DIN Valid 




□ : Don’t Care : Undefined 


Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 
*3 tWR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 



1-141 




























































MB8298-25 
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Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 
*3 tWR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB8298-25 

MB8298-35 


PACKAGE DIMENSIONS 

PLASTIC DIP (Suffix: P-SK) 

28-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-28P-M04) 




Dimensions in 

© 1988 FUJITSU LIMITED D28018S-2C inches (millimeters) 
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High-Speed CMOS SRAMs 


Static RAM Data Book 
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September 1990 
Edition 1.0 


c P 


DATA SHEET 

MB8299-25/-35 

CMOS 288 K-BIT HIGH-SPEED BiCMOS SRAM 



32K Words x 9 Bits BiCMOS High-Speed Static 
Random Access Memory 

The Fujitsu MB8299 is a high-speed static random access memory organized as 
32,768 words x 9 bits and fabricated with CMOS technology. To obtain a smaller chip 
size, the cells use NMOS transistors and resistors.The MB8299 is housed in 300 mil 
plastic DIP and SOJ packages, and a 450 mil SOP package. All pins are TTL 
compatible and a single +5 V power supply is required. 

A separate chip select (CS^ pin simplifies multipackage systems design by permitting 
the selection of an individual package when outputs are OR-tied, and then 
automatically powering down the other deselected packages. 

The MB8299 offers low power dissipation, low cost, and high performance. 

• Organization: 32,768 words x 9 bits 

© Static operation: no clocks or timing strobe required 

• Access time: \^a = t/vcs = 25 ns max. (MB8299-25) 

tAA * *acs * 35 ns max. (MB8299-35) 

• Low power consumption: 715 mW max. (Operating) for 25 ns 

605 mW max. (Operating) for 35 ns 
138 mW max. (TTL Standby) 

27.5 mW max. (CMOS Standby) 

o Single +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Electrostatic protection for all inputs and outputs 

• Standard 32-pin Plastic Packages: 

Skinny DIP (300 mil) MB8299-xxPSK 
SOJ (300 mil) MB8299-xxPJ 

SOP (450 mil) MB8299-xxPF 

Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vex: 

-0.5 to +7 

V 

Input Voltaae on any pin with 
respect to GND 



V 

Output Voltage on any I/O pin with 
respect to GND 


-0.5 to +7 

V 

Output Current 

loUT 

±20 


Power Dissipation 

Pd 

1.0 

w 

Temperature Linder Bias 

Tbias 

-10 to +85 

°c 

Storage Temperature Range 

Tstg 


°c 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 
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CAPACITANCE (t« 25° C, f = 1MHz) 
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MB8299-35 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

TA 

0 


70 

°c 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Test Condition 

Min 

Max 

Unit 

Standby Supply Current 

ISB1 

CS1 > VCC -0.2V 

VIN > VCC-0.2V or VIN < 0.2V 


5 

mA 

ISB2 

VIN < 0.2V 

CS1 - VIH 


25 

mA 

Operating Supply 
Current 

25ns 

ICC 

IOUT - 0mA, "CS1 - VIL 

Cycle - Min. 


130 

mA 

35ns 

110 

Input Leakage Current 

ILI 

VIN - 0V to VCC, VCC - Max. 

-5 

5 

pA 

Output Leakage Current 

ILI/O 

CSl - VIH or CS2 - VIL or 

WE - VIL or OE - VIH, 

Vl/O-OV to VCC 

■ 

5 

pA 

Input Low Voltage 

VIL 


-2.0*i 

0.8 

V 

Input High Voltage 

VIH 


2.2 

6.0 

V 

Output High Voltage 

VOH 

IOH * -4mA 

2.4 


V 

Output Low Voltage 

VOL 

IOL = 8mA 


0.4 

V 


Note: *1 -2.0V Min. for pulse width less than 20% of cycle time. (VIL min.*-0.5V at DC level) 


Fig. 2 - AC TEST CONDITIONS 


• Input Pulse Levels: 

• Input Pulse Rise & Fall Times: 

• Timing Reference Levels: 


• Output Load: 


+5Vo 


0V to 3.0V 

3ns (Transient between 0.8V and 2.2V) 
Input :VIL-0.8V, VIH-2.2V 
Output :VOL»0.8V, VOH-2.2V 


^R1 


DOUT(I/0)0 


*1 Including Scope and Jig Capacitance 


CL*’ 


R2 



R1 

WEM 

CL 

Parameters Measured 

Loadl 

EEE3 

2550 

30pF 

except tLZI, tLZ2, tHZI, tHZ2, tWZ, tOW, tOLZ and tOHZ 

Load II 


Egg 

5pF 

tLZI , tLZ2, tHZI , tHZ2, tWZ, tOW, tOLZ and tOHZ 
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AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MB8299-25 

MB8299-35 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

25 


35 


ns 

Address Access Time *2 

tAA 


25 


35 

ns 

CSl Access Time *3 

tACSI 


25 


35 

ns 

CS2 Access Time *3 

tACS2 


14 


15 

ns 

OE Access Time 

tOE 


12 


14 

ns 

Output Hold from Address Change 

tOH 

3 


3 


ns 

Output Low-Z from CSl *4 

tLZI 

5 


8 


ns 

Output Low-Z from CS2 *4 

tl_Z2 

2 


3 


ns 

Output Low-Z from~OE *4 

tOLZ 

2 


3 


ns 

Output High-Z from CSl *4 

tHZI 

1 

15 

1 

15 

ns 

Output High-Z from CS2 *4 

tHZ2 

1 

15 

1 

15 

ns 

Output High-Z from OE *4 

tOHZ 

1 

15 

1 

15 

ns 


READ CYCLE TIMING DIAGRAM *1 


READ CYCLE I: ADDRESS CONTROLLED *2 



* tRC » 

j 


ADDRESS 


1 Valid 1 


i 

k tAA 



tOH — * 


DOUT 

Previous Data Valid ) 



DOUT Valid 




READ CYCLE II: CSl, CS2 CONTROLLED *3 


ADDRESS 

CSl 

CS2 

OE 

DOUT 


K 


■ tRC ■ 


Valid 


i tAA - 

tACSI - 

tLZI* 4 — 




— tACS2- 
tL22* 4 — • 


lit - — tOE ' 

li- tOLZ* 4 — ^ 




J 


tHzr- 




tHZ2* 4 - 


tOH 


• tOHZ* 4 - 


DOUT Valid 




m : Don’t Care : Undefined 

Note: *1 WE is high for Read Cycle. 

*2 Device is continuously selected, CSl - VIL, CS2 * VIH and OE-VIL. 

*3 Address valid prior to or coincident with "CSl transition tow, CS2 transition high. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 

WRITE CYCLE* 1 


Parameter 

Symbol 

MB8299-25 

MB8299-35 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time* 2 

twc 

25 


35 


ns 

Address Valid to End of Write 

tAW 

18 


28 


ns 

CSl to End of Write 

tcwi 

16 


26 


ns 

CS2 to End of Write 

tCW2 

13 


20 


ns 

Data Setup Time 

tDW 

8 


12 


ns 

Data Hold Time 

tDH 

0 


0 


ns 

Write Pulse Width 

tWP 

15 


20 


ns 

Write Recovery Time* 3 

tWR 

0 


0 


ns 

Address Setup Time 

tAS 

0 


0 


ns 

Output Low-Z from WE* 4 

tow 

0 


0 


ns 

Output High-Z from WE* 4 

twz 

0 

8 

0 

14 

ns 


WRITE CYCLE TIMING DIAGRAM *1 


WRITE CYCLE 1: WE CON 

TROLLED 

+ tWC* 2 *| 

ADDRESS !I§!«||S§i 

; Valki t; • ~ 



tAW * 

k tcwi * 

* tWR* 3 M 

csi 

mm 










r 


* tWP * 


WE 

♦ twz* 4 *| I 

tDW 

_ tDH_ 


i 



i/o XXD — 00* 

DIN Valid ! 

oo — pooc 

™ t r 

1 

in . n ^ 

^i~l : Don’t Cart 

3 : Undefined 


Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 
*3 tWR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 
* 3 tWR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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PACKAGE DIMENSIONS 

PLASTIC DIP (Suffix: P-SK) 


32-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-32 P-M02) 


K o 

O— -INDEX-2 


.283±.006 

(7.20±0.15) 


.300(7.62) 

TVP 


1 - 574 -.oi?< 3 9.98!g;lg) 


■010±.0Q2 J 
(0.25±0.05) 


.050(1,27) 

MAX 


-034! b o12 ( 0 .86!°- 30 )- 


u u u u 

^ ,018±.l 

i In /icj . n 


.018±.003 

(0.45±0.08) 



,207(5.25)MAX 


125(3. 18)MIN 


.020(0.51 ) 
MIN 


1988 FUJITSU LIMITED D32009S-1C 


Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (Continued) 

Plastic FPT (Suffix: PF) 


32-LEAD PLASTIC FLAT PACKAGE 

(CASE NO.: FPT-32P-M02) , .098(2.50) max 

(SEATED HEIGHT) 







MB8299-25 
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PACKAGE DIMENSIONS (Continued) 

PLASTIC FPT (Suffix: PJ) 


32-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC-32P-M04) 



* : This dimension includes resin protrusion. (Each side : .006(0.15) MAX) 


©1990 FUJITSU LIMITED C32U24S-1C 


Dimensions in 
inches (millimeters) 
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Section 2 


High-Speed BiCMOS SRAMs — At a Glance 

Maximum 

Acceaa Capacity Package 

Page Device Time (na) (Organization) Options 


2-3 High-Speed BiCMOS SRAMs Product Cross Reference 


2-6 

MB82B001-25 

25 

1048576 bits 

28-pin 

Plastic 

, SOJ 


-35 

35 

(1048576x1) 




2-13 

MB82B005-25 

25 

1048576 bits 

28-pin 

Plastic 

SOJ 


-35 

30 

(262144 x 4 /OE) 




2-21 

MB82B006-25 

25 

1048576 bits 

32-pin 

Plastic 

SOJ 


-35 

35 

(262144x4) 
Separate I/O 




2-29 

MB82B78-15 

15 

65536 bits 

28-pin 

Plastic 

DIP, SOP, SOJ 


-20 

20 

(8192x8) 




2-39 

MB82B79-15 

15 

73728 bits 

28-pin 

Plastic 

DIP, SOP, SOJ 


-20 

20 

(8192x9) 




2-49 

MB82B81-15 

15 

262144 bits 

24-pin 

Plastic 

DIP, SOJ 


-20 

20 

(262144x1) 




2-67 

MB82B84-15 

15 

262144 bits 

24-pin 

Plastic 

DIP, SOJ 


-20 

20 

(65536 x 4) 




2-65 

MB82B85-15 

15 

262144 bits 

28-pin 

Plastic 

DIP, SOJ 


-20 

20 

(65536 x 4 /OE) 




2-75 

MB82B88-15 

15 

262144 bits 

28-pin 

Plastic 

DIP, SOJ 


-20 

20 

(32768 x 8) 




2-77 

MB82B89-15 

15 

29491 2 bits 

32-pin 

Plastic 

DIP, SOJ 


-20 

20 

(32768 x 9) 




2-79 

MB82B008-25 

25 

1048576 bits 
(131072x8) 

32-pin 

Plastic 

SOJ 

2-61 

MB82B009-25 

25 

11 79648 bits 
(131072x9) 

36-pin 

Plastic 

SOJ 

2-83 

MB82B201-25 

25 

4194304 bits 

32-pin 

Plastic 

SOJ 


-35 

35 

(4194304 x 1) 







or 







(1048576 x 4) 




2-85 

MB82B206-25 

25 

4194304 bits 

36-pin 

Plastic 

SOJ 


-35 

35 

(1048576x4) 
Separate I/O 
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Static RAM Data Book 


High-speed BiCMOS SRAMs 


High-Speed BiCMOS SRAMs Product Cross Reference 

im Static rams 


Fujitsu Part Numbers 


Vendors 

MB82B001 
(IM x 1) 

MB82B005 
(256K x 4) 

MB82B006 
(256K x 4) 

MB82B008 
(1 28K x 8) 

M82B009 
(1 28K x 9) 

Hitachi 

HM621100A 

HM6242S6/A 

HM 624257 



Micron 

MT5C1001 

MT5C1005 




Mitsubishi 

M5M51001 

M5M51004 




Samsung 

KM611001 





Sony 





CXK581020 


64K Static RAMs 



| Fujitsu Part Numbers 


MB82B78 

MB82B79 

Vendors 

(8K x 8) 

(8K x 9) 

Cypress 

CY7B185 



Hitachi 


IDT 

IDT7164 

Micron 

MT5C6408 

Mitsubishi 

M5M5178A 

Motorola 

MCM6264 

Performance 

P4C163 


Samsung 


IDT7169 

M5M5179A 

MCM6265 

P4C164 


Sony CXK5863A 

Toshiba TC5588 TC5589 



256K Static RAMs 

Fujitsu Part Numbers 

MB82B81 MB82B84 MB82B85 MB82B88 MB82B89 

Vendors (256Kx1) (64Kx4) (64KX4/OE) (32Kx8/OE) (32Kx9/OE) 

Cypress CY7C197 CY7C194 CY7C196 CY7C199 

Hitachi HM6707/A HM6708/A HM6709/A 

IDT IDT71257 1DT71258 IDT61298 1DT71256 IDT71259 

Micron MT5C2561 MT5C2564 MT5C2565 MT5C2568 

Mitsubishi M5M5257B M5M5258B 

Motorola MCM6207 MCM6208 MCM6209 MCM6206 MCM6205 

Performance P4C1257 P4C1258 P4C1298 P4C1256 

Sony CXK58258 CXK58289 

Toshiba TC55464 TC55465 TC55328 TC55329 
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MB82B001-25/-35 

1M-BIT HIGH-SPEED BiCMOS SRAM 


Fujrrsu 


1M Words x 1 Bit High-Speed BiCMOS Static 
Random Access Memory 

The Fujitsu MB82B001 is a 1 ,048,576 words x 1 bit static random access memory 
fabricated with a BiCMOS process technology. For lower power dissipation and higher 
speed, peripheral circuits are fabricated with BiCMOS technology. To obtain a smaller 
chip size, cells use NMOS transistors and resistors. 

The memory uses asynchronous circuitry and may be maintained in any state for an 
indefinite period of time. All pins are TTL compatible and a single +5 V power supply is 
required. 

The MB82B001 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 1 ,048,576 words x 1 bit 

• Static operation: no clock or refresh required 

• Access time: 25 ns max. (MB82B001 -25) 

35 ns max. (MB82B001-35) 

• Single +5 V power supply ±1 0% tolerance 

1 20 mA max. (Active operation) 

5 mA max. (Standby, CMOS level) 

25 mA max. (Standby, TTL level) 

• Separate data inputs and outputs 

• TTL compatible inputs and outputs 

• Chip select for simplified memory expansion, automatic power down 

• Electrostatic protection for all inputs and outputs 

• 28-pin Plastic Package: 

SOJ (400 mil) MB82B001-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 


Input Voltaae on any pin with 
respect to GND 

v w 

“3.5 to +7.0 


Output Voltage on any pin with 
respect to GND 


-0.5 to +7.0 

mm 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

ra 

Storage Temperature Range 

Tstg 

-40 to +125 



Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



PLASTIC PACKAGE 
LCC-28P-M05 


PIN ASSIGNMENT 


Ai? d 

o 

A0 d 

2 

ai d 

3 

A 2 □ 

4 

A3 d 

5 

A4 P 

6 

NC □ 

7 

A8 U 

8 

A7 □ 

9 

A6 □ 

10 

A5 d 

11 

DOUTg 

12 

WE C 

13 

GND C 

14 


o 


27 D 

26 D 

25 E 

24 P 
23 0 

22 P 

21 r 
20 
191 
1 8 1 
17 
16 


MX 

A16 

A15 

A14 

h A ” 
P A10 

A9 
3 NC 
3 A13 
3 A12 
3 A18 
3 Ai9 
3 DIN 
3 c§ 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 
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Fig. 1 - MB82B001 BLOCK DIAGRAM 


CELL 
ARRAY 
512 ROWS 
2048 COLUMNS 



POWER 

DOWN 

CIRCUIT 


TRUTH TABLE 


CS WE Mode 


Not Selected 


Write 


Read 



Legend: H = High level 
L = Low level 
X = Don’t Care 


CAPACITANCE 


(TA r 25°C, f = 1 MHz 


Parameter 

Symbol 

Input Capacitance (Vin = 0 V) 

ClN 

CS Capacitance (Vcs = 0 V) 

Ccs 

Output Capacitance (Vout = 0 V) 

COUT 
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PIN DISCRETION 


Symbol 

Pin name 


Pin name 

AO to A9 

Address Input 

WE 

Write Enable 

Din 

Data Input 

Vcc 

Power Supply(±10%) 

Dout 

Data Output 

GND 

Ground 

CS 

Chip Select 

NC 

No Connect 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GNP) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

Ta 

0 


70 

°c 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 

Vin = 0V to Vcc 

Vcc = Max. 

u 

-1 


1 

HA 

Output Leakage Current 

CS = Vih, 

Vout = 0V to Vcc 

Vcc = Max. 


-1 


1 

pA 

Active Supply Current 

CS = Vil, Iout- 0mA 

Vcc = Max., Vin = Vil or Vih 

Icci 


50 

80 

mA 


ICC2 


80 

120 

Standby Current 

Vcc = Min. to Max. 

CS > Vcc -0.2V 

Vin > Vcc - 0.2V or Vin < 0.2V 

ISB 1 


2 

15 

mA 

Vcc = Min. to Max. 

CS = Vih 

ISB2 




Output Low Voltage 

Iol = 16 mA 

VOL 



0.45 

V 

Output High Voltage 

Ioh = -4 mA 

VOH 

2.4 



V 

Peak Power on Current 1 

Vcc = 0V to Vcc Min. 

CS = Lower of Vcc or 

Vih Min. 

IPO 



50 

mA 

Input Low Voltage 


Vil 

-0.5*2 


0.8 

V 

Input High Voltage 


Vih 

2.2 


6.0 

V 


*1 A pull-up resistor to Vcc on the CS input is required to keep the device deselected; otherwise, power-on current approaches Icc active. 
*2 -3.0 V Min. for pulse width less than 20 ns. 
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AC TEST CONDITIONS 


• Input Pulse Levels: 

• Input Pulse Rise and Fall Times: 

• Timing Reference Levels: 


0.6 V to 2.4 V 

3 ns (0.8V to 2.2 V) 

Input: Vil = 0.8, Vih = 2.2 V 

Output: Vol = 0.8, Voh = 2.2 V 


• Output Load: 


Fig. 2 

5V 



•Including Scope and Jig capacitance 



R1 

R2 

CL 

Parameters Measured 

Load 1 

480ft 

255ft 

30pF 

except tLZ, tHZ, tOW and tWZ 

Load II 

480ft 

255ft 

5pF 

tLZ, tHZ, tOW and tWZ 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MB82B001-25 

MB82B001-35 

Unit 

Min. 

Max. 

Min. 

Max. 


Read Cycle Time *2 

tRC 

25 


35 


ns 

Address Access Time *3 

tAA 


25 


35 

ns 

Chip Select Access Time *4 

tACS 


25 


35 

ns 

Output Hold from Address Change 

tOH 

5 


5 


ns 

Chip Selection to Output in Low-Z *5 *6 

tLZ 

5 


5 


ns 

Chip Deselection to Output in High-Z *5 *6 

tHZ 

2 

15 

2 

15 

ns 

Chip Selection to Power Up time 

tPU 

0 


0 


ns 

Chip Deselection to Power Down 

tPD 


20 


30 

ns 


*1 WE is high for Read cycle. 

*2 All Read cycles are determined f rom the last address transition to the first address transition of next cycle. 

*3 Device is continuously selected, CS=Vn. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage. 

*6 This parameter is measured with specified Load II in Fig. 2. 
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READ CYCLE TIMING DIAGRAM 



*1 WE is high for Read cycle. 

*2 All Read cycles are determined f rom the last address transition to the first address transition of next cycle. 

*3 Device is continuously selected, CS=Vi. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage. 

*6 This parameter is measured with specified Load II in Fig. 2. 
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AC CHARACTERISTICS (Continued) 

(Recommended operating conditions unless otherwise noted.) 


MB82B001-25 


Parameter 

Symbol 

WRITE CYCLE ."1 *2 

Write Cycle Time *3 

twc 

Chip Selection to End of Write 

tew 

Address Valid to End of Write 

tAW 

Address Setup Time 

tAS 

Write Pulse Width 

tWP 

Data Valid to End of Write 

tow 

Write Recovery Time 

tWR 

Data Hold Time 

tOH 

Write Enable to Output in High-Z *4 *5 

twz 

Output Active from End of Write *4 *5 

tow 


MB82 BO0 1-35 



WRITE CYCLE: WE CONTROLLED *1 *2 


WRITE CYCLE TIMING DIAGRAM 




Undefined Ls-J : Don’t Care 


*1 CS or WE must be high during address transitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 

*5 This parameter is measured with specified Load II in Fig. 2. 
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WRITE CYCLE TIMING DIAGRAM 


WRITE CYCLE: CS CONTROLLED *1 *2 


ADDRESS 


CS 


WE 


DATA IN 


DATA OUT 



m t W c 1 

Valid ^ 

t: • 


hr 1 

t AW *> 

ih 

IWR 

T 

* t cw ► 

)' 

1 , 

* t WP * 

5 -A 


mm* 



m l DW * 

F 

T" 

X 

E 

Valid 



*4 *5 


<xxxxxx > 


High-Z 


E3 


: Undefined I I : Don’t Care 


*1 CS or WE must be high during address transitions. 

*2 If CS goes high simultaneously with w£ high, the output remains in high impedance state. 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 

*5 This parameter is measured with specified Load II in Fig. 2. 
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PACKAGE DIMENSIONS 


28-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC-28P-M05) 
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MB82B005-25/-35 

1M-BIT HIGH-SPEED BiCMOS SRAM 


FUJITSU 


256K Words x 4 Bits High-Speed BiCMOS Static 
Random Access Memory 

The Fujitsu MB82B005 is a 262,144 words x 4 bits static random access memory 
fabricated with a BiCMOS process technology. For lower power dissipation and higher 
speed, peripheral circuits use BiCMOS technology. To obtain a smaller chip size, cells 
use NMOS transistors and resistors. 

The memory uses asynchronous circuitry and may be maintained in any state for an 
indefinite period of time. All pins are TTL compatible and a single +5 V power supply is 
required. The MB82B005 is housed in a 400 mil plastic small outline J-lead (SOJ) 
package. 

The MB82B005 has tow power dissipation, tow cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 262, 1 44 words x 4 bit 

• Static operation: no clock or refresh required 

• Access time: 25 ns max. (MB82B005-25) 

35 ns max. (MB82B005-35) 

• Single +5 V power supply ±1 0% tolerance with tow current drain: 

1 20 mA max. (Active operation) 

15 mA max. (Standby, CMOS level) 

25 mA max. (Standby, TTL level) 

• Common data inputs and outputs 

• TTL compatible inputs and outputs 

• Chip select for simplified memory expansion, automatic power down 

• Electrostatic protection for all inputs and outputs 

• 28-pin Plastic Package: 

SOJ (400 mil) MB82B005-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

—0.5 to +7.0 

V 

Input Voltage on any pin with 
respect to GND 

V w 

—3.5 to +7.0 

V 

Output Voltage on any I/O pin with 
respect to GND 

VoUT 

-0.5 to +7.0 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

mbm 

-10 to +85 

°c 

Storage Temperature Range 

Tstg 

-40 to +125 

°c 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 



PLASTIC PACKAGE 
LCC-28P-M05 


PIN ASSIGNMENT 


A16 

A17 

A0 

A1 

A2 

A3 

A4 

A8 

A7 


C 2 
C 3 
C 4 
C 5 

C 6 
C 7 

C 8 
C 9 

AS C 10 

as qn 
cs 

SjdcJ 


W 12 


13 Q 

14 W 


28 3 V CC 

27 3 A15 
26 3 A14 
25 3 A13 
24 3 A12 
23 3 All 
22 3 A10 
21 3 A9 
20 3 NC 

19 □ I/OI 

18 3 1/02 
17 3 1/03 
16 3 1/04 
15 3 WE 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
Is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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Fig. 1 - MB82B005 BLOCK DIAGRAM 



’ Vcc 
GND 


CAPACITANCE n* = 25°C, f = 1 MHZ) 


.mu ~~ ~ v.:” rr, n ■ , " 

Parameter 

p 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (Vin = 0 V) 

ClN 


6 

PF 

CS Capacitance (Vcs = 0 V) 

Ccs 


7 

pF 

Output Capacitance (Vout = 0 V) 

COUT 


7 

PF 
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PIN DISCRIPTION 


Symbol 

Pin name 

MEDSIHi 

Pin name 

AO to A17 

Address Input 

WE 

Write Enable 

1/01 to 1/04 

Data Input/Output 

Vcc 


OE 

Output Enable 

GND 

Ground 

CS 

Chip Select 

NC 

No Connect 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

Ta 

0 


70 

°c 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 

Vin = OV to Vcc 

Vcc = Max. 

ILI 

-1 



ma 

Output Leakage Current 

CS = Vih, or OE=Vih 

Vout = OV to Vcc 

Vcc = Max. 

Ilo 

-1 


1 

ma 

Active Supply Current 


Icci 



80 

mA 

lESSSKEHsOSSfliHI 

ICC2 


80 

120 

Standby Current 

Vcc = Min. to Max. 

CS > Vcc -0.2V 

Vin > Vcc - 0.2V or Vin < 0.2V 

ISB1 


2 

15 

mA 

Vcc = Min. to Max. 

CS = Vih 

ISB2 


10 

25 

Output Low Voltage 

Iol = 8mA 

VOL 



0.4 

V 

Output High Voltage 

Ioh = -4mA 


2.4 



V 

*i 

Peak Power on Current 

Vcc = OV to Vcc Min. 

CS = Lower of Vcc or 

Vih Min. 




50 

mA 

Input Low Voltage 


VlL 

-0.5*2 


0.8 

V 

Input High Voltage 


Vih 

2.2 


6.0 

V 


*1 A pull-up resistor to Vcc on the CS input is required to keep the device deselected; otherwise, power-on current approaches Icc active. 
*2 -3.0 V Min. for pulse width less than 20 ns. 
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MB82B005-35 


• Input Pulse Levels: 

• Input Pulse Rise and Fall Times: 

• Timing Reference Levels: 

• Output Load: Fig. 2 

5V 


R1 


R2 




R1 

R2 

CL 

Parameters Measured 




ESS 

except tCLZ, tCHZ, tOLZ, tOHZ, tOW and tWZ 


E5BB 


■a 

tCLZ, tCHZ, tOLZ, tOHZ, tOW and tWZ 


‘Including Scope and Jig capacitance 

AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MB82B005-25 

MB82B005-35 

Unit 

Min. 

Max. 

Min. 

Max. 


Read Cycle Time *2 

tRC 

25 


35 


ns 

Address Access Time *3 

tAA 


25 


35 

ns 

Chip Select Access Time *4 

tACS 


25 


35 

ns 

Output Enable Access Time 

tOE 


10 


15 

ns 

Output Hold from Address Change 

tOH 

5 


5 


ns 

Chip Selection to Output in Low-Z *5 *6 

tCLZ 

5 


5 


ns 

Chip Selection to Output in High-Z *5 *6 

tCHZ 

2 

15 

2 

15 

ns 

Output Enable to Output in Low-Z *5 *6 

tOLZ 

0 


0 


ns 

Output Enable to Output in High-Z *5 *6 

tOHZ 

0 

15 

0 

15 

ns 

Chip Selection to Power Up time 

tPU 

0 


0 


ns 

Chip Deselection to Power Down 

tPD 


20 


30 

ns 


*1 WE is high for Read cycle. 

*2 All Read cycles are determined from thejast address transition to the first address transition of next cycle. 
*3 Device is continuously selected, CS=Vil OE=Vil. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage. 

*6 This parameter is measured with specified Load II in Fig. 2. 



AC TEST CONDITIONS 

0.6 V to 2.4 V 

3 ns (0.8V to 2.2V) 

Input: Vil = 0.8, ViH = 2.2 V 

Output: Vol = 0.8, Voh = 2.2 V 
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MB82B005-35 



*1 WE is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 
*3 Device is continuously selected, cS^Vil. 5&=Vl. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage. 

*6 This parameter is measured with specified Load II in Fig. 2. 
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AC CHARACTERISTICS (Continued) 

(Recommended operating conditions unless otherwise noted.) 


MB82B005— 25 

MB82B005-'35 

Min. 

Max. 

Min. 

Max. 




WRITE CYCLE *1*2 


Write Cycle Time *3 


Chip Selection to End of Write 


Address Valid to End of Write 


Address Setup Time 


Write Pulse Width 


Data Valid to End of Write 


Write Recovery Time 


Data Hold Time 


Write Enable to Output in High-Z *4 *5 


Output Active from End of Write *4 *5 





WRITE CYCLE: WE CONTROLLED *1 *2 


WRITE CYCLE TIMING DIAGRAM 




*1 CS or WE must be high during address transitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 

*5 This parameter is measured with specified Load II in Fig. 2. 
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MB82B005-35 


WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: CS CONTROLLED *1 *2 


ADDRESS 


CS 


WE 


DATA IN 


DATA OUT 



*1 CS or WE must be high during addr ess t ransitions. 

, *2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

' *3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 

*5 This parameter is measured with specified Load II in Fig. 2. 
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PACKAGE DIMENSIONS 


28-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC-28P-M05) 



2-20 



September 1990 
Edition 1.0 


■ = ■ ■— ■ : z data SHEET : 

MB82B006-25/-35 

1M BIT HIGH-SPEED BiCMOS SRAM 


FUJITSU 


256K Words x 4 Bits BiCMOS High-Speed Static 
Random Access Memory 

The Fujitsu MB82B006 is a static random access memory organized as 262, 1 44 words 
by 4 bits and fabricated with BiCMOS process technology. BiCMOS technology is used 
in the peripheral circuits to provide lower power dissipation and higher speed. To obtain 
a smaller chip size, the cells use NMOS transistors and resistors. 

The memory uses asynchronous circuitry and may be maintained in any state for an 
indefinite period of time. All pins are TTL compatible and a single +5 V power supply is 
required. The MB82B006 is housed in a 400 mil plastic small outline J-lead (SOJ) 
package. 

The MB82B006 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 262,1 44 words x 4 bits 

• Static operation: no clocks or refresh required 

• Access time: 25 ns max. (MB82B006-25) 

35 ns max. (MB82B006-35) 

• Single +5 V power supply ±1 0% tolerance with low current drain: 

1 20 mA max. (Active Operation) 

15 mA max. (CMOS Standby) 

25 mA max. (TTL Standby) 

• Separate data inputs and outputs 

• TTL compatible inputs and outputs 

• Chip select for simplified memory expansion, automatic power drain 

• Electrostatic protection for all inputs and outputs 

• Standard 32-pin Plastic Package: 

SOJ (400 mil) MB82B006-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 


Input Voltaae on any pin with 
respect to GIND 

v w 

-0.5 to +7 

mm 

Output Voltage on any pin with 
respect to GND 

VoUT 

-0.5 to +7 


Output Current 

loUT 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

mm 

Storage Temperature Range 

Tstg 

-40 to +125 

mm 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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MB82B006-35 


Fig. 1 - MB82B006 BLOCK DIAGRAM 


512 ROWS 
512COLUMNS 
x 4 


INPUT 

DATA 

CONTROL 


COLUMN I/O CIRCUITS 


COLUMN SELECT 


POWER 

DOWN 

CIRCUIT 


TRUTH TABLE 


Mode 

Output 

Power 

Not Selected 

High-Z 

Standby 

Read 

Dout 

Active 


Legend: H = High level 
L = Low level 
X = Don’t Care 


CAPACITANCE 


(TA = 25°C, f 


Parameter 

Symbol 

Input Capacitance (Vin = 0 V) 

ClN 

CS Capacitance (V5§ = 0 V) 

Cc§ 

Output Capacitance (Vout = 0 V) 

COUT 
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PIN DISCRIPTION 


Symbol 

Pin name 

Symbol 

Pin name 

AO to A17 

Address Input 

WE 

Write Enable 

11 to 14 

Data Input 

Vcc 

Power Supply(* 10%) 

Ol to 04 

Data Output 

GND 

Ground 

CS 

Chip Select 

NC 

No Connect 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

Ta 

0 


70 

°c 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Typ 

Max 

Unit 

Input Leakage Current 

Vin = OV to Vcc 

Vcc = Max. 

ILI 

-1 


1 

MA 

Output Leakage Current 

CS = Vih 

Vout = OV to Vcc 

Vcc = Max. 

Ilo 

-1 


1 

MA 

Active Supply Current 

CS = Vil, Iout - OmA 

Vcc = Max.. Vin = Vil or Vih 

Icci 


50 

80 

mA 

Vcc = Max., CS = Vil 

Cycle = Min., Iout = OmA 

ICC2 


80 

120 

Standby Current 

Vcc = Min. to Max. 

CS > Vcc -0.2V 

Vin > Vcc - 0.2V or Vin < 0.2V 

ISB 1 


2 

15 

mA 

Vcc = Min. to Max. 

CS = Vih 

ISB2 


10 

25 

Output Low Voltage 

Iol = 8 mA 

VOL 



0.4 

V 

Output High Voltage 

Ioh = -4 mA 

VOH 

2.4 



V 

*i 

Peak Power on Current 

Vcc = 0V to Vcc Min. 

CS = Lower of Vcc or 

Vih Min. 

Ipo 



50 

mA 

Input Low Voltage 


Vil 

-0.5 * 2 


0.8 

V 

Input High Voltage 


Vih 

2.2 


6.0 

V 


*1 A pull-up resistor to Vcc on the CS input is required to keep the device deselected; otherwise, power-on current approaches Icc active. 
*2 -3.0 V Min. for pulse width less than 20 ns. 
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AC TEST CONDITIONS 

0.6 V to 2.4 V 

3 ns (Transient between 0.8V and 2.2V) 

Input: Vil = 0.8, Vih = 2.2 V 

Output: Vol = 0.8, Voh = 2.2 V 

5V 


R1 


R2 


‘Including Scope and Jig capacitance 

AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MB82B006-25 

MB82B006-35 

Unit 

Mln -„ 


— !f!2 — 

Max. 

Read Cycle Time *2 

tRC 

25 


35 


ns 

Address Access Time *3 

tAA 


25 


35 

ns 

Chip Select Access Time *4 

tACS 


25 


35 

ns 

Output Hold from Address Change 

tOH 

5 


5 


ns 

Chip Selection to Output in Low-Z *5 *6 

tLZ 

5 


5 


ns 

Chip Selection to Output in High-Z *5 *6 

tHZ 

2 

15 

2 

15 

ns 

Chip Selection to Power Up time 

tPU 

0 


0 


ns 

Chip Deselection to Power Down 

tPD 


20 


30 

ns 



R1 

R2 

CL 

Parameters Measured 

Loadl 

480ft 

255ft 

30pF 

except tLZ, tHZ, tOW and tWZ 

Load II 

480ft 

255ft 

5pF 

tLZ, tHZ, tOW and tWZ 


DoutO- 


cl : 


777 


9 Input Pulse Levels: 

9 Input Pulse Rise and Fall Times: 

• Timing Reference Levels: 

• Output Load: Fig. 2 


*1 WE is high for Read cycle. 

*2 All Read cycles are determined from the last address transition to the first address transition of next cycle. 

*3 Device is continuously selected, ^S=Vil. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage. 

*6 This parameter is measured with specified Load II in Fig. 2. 


2-24 




MB82B006-25 

MB82B006-35 




MB82B006-25 
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AC CHARACTERISTICS (Continued) 

(Recommended operating conditions unless otherwise noted.) 



MB82B006-25 

MB82B006-35 | 

Min. 

Max. 

Min. 

Max. 


WRITE CYCLE 


Write Cycle Time *3 


Chip Selection to End of Write 


Address Valid to End of Write 


Address Setup Time 


Write Pulse Width 


Data Valid to End of Write 


Write Recovery Time 


Data Hold Time 


Write Enable to Output in High-Z *4 *5 


Output Active from End of Write *4 *5 



WRITE CYCLE: WE CONTROLLED *1 *2 


WRITE CYCLE TIMING DIAGRAM 



: Undefined » 1 : Don’t Care 


1 CS or WE must be high during address transitions. 

2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 

4 Transition is measured at the point of ±500mV from steady state voltage. 

5 This parameter is measured with specified Load II in Fig. 2. 
































































MB82B006-25 
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WRITE CYCLE TIMING DIAGRAM 

WRITE CYCLE: CS CONTROLLED *1 *2 


ADDRESS 


CS 


WE 


DATA IN 


DATA OUT 



*1 CS or WE must be high during addr ess t ransitions. 

* 2 If 65 goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Write cycles are determined from the last address transition to the first address transition of next cycle. 
*4 Transition is measured at the point of ±500mV from steady state voltage. 

*5 This parameter is measured with specified Load II in Fig. 2. 
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PACKAGE DIMENSIONS 

PLASTIC FPT (Suffix: PJ) 


32-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC-32P-M03) 


-.825 + .005(20.95 +0.1 3)- 


o 

o 

q^-INDEX 



.050 + .005 


(1.27+0.13) 
—.750(19.05) REF- 


440 +.005 
(11.18+0.13) 


.400(10.16) 

NOM 



.1 02(2 .60) NOM 


* : This dimension includes resin protrusion. (Each side : .006(0.1 5) MAX) 

) 1 990 FUJITSU LIMITED C32020S-1C 
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Edition 1.0 


DATA SHEET 


FUJITSU 


MB82B78-15/-20 

64K-BIT HIGH-SPEED BiCMOS SRAM 


8K Words x 8 Bits High-Speed Static Random 
Access Memory 

The Fujitsu MB82B78 is a static random access memory organized as 8, 1 92 words x 8 
bits and fabricated with CMOS silicon gate process. BiCMOS technology is used in the 
peripheral circuits to provide lower power dissipation and higher speed. To obtain a 
smaller chip size, the cells use NMOS transistors and resistors. 

The MB82B78 is housed in 300 mil plastic DIP and SOJ packages, and a 450 mil plastic 
SOP package. The memory uses asynchronous circuitry and requires +5 V power 
supply. All pins are TTL compatible. 

The MB82B78 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization : 8, 1 92 words x 8 bits 

• Static operation: no clocks or timing strobe required 

• Access time: 

tAA - tAcsi - 1 5 ns max., tAcs 2 - toe - 8 ns max (MB82B78-1 5) 
tAA - tAcsi - 20 ns max., tAcs 2 - toe - 10 ns max (MB82B78-20) 

• Single 5 V power supply ±1 0% tolerance with low current drain: 

1 20 mA max. (Operating) 

30 mA max. (TTL Standby) 

15 mA max. (CMOS Standby) 

• BiCMOS peripheral circuits 

• TTL compatible inputs and outputs 

• Three-state outputs 

• Electrostatic protection for all inputs and outputs 

• Standard 28-pin Plastic Packages: 

Skinny DIP (300 mil) MB82B78-xxPSK 

SOP (450 mil) MB82B78-xxPF 

SOJ (300 mil) MB82B78-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

HDHI 

Input Voltage on any pin with 
respect to GND 


-3.5 to +7 

m 

Output Voltage on any I/O pin with 
respect to GND 


-0.5 to +7 

mm 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

HEB! 

Storage Temperature Range 

Tstg 

-45 to +125 

n 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1980 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 



Plastic Package 
(DIP-28P-M04) 


Plastic Package 
(FPT-28P-M02) 



Plastic Package 
(LCC-28P-M04) 



Pin Assignment 
(TOP VIEW) 


NC C 

1 

28 

3 v^. 

a 4 c 

2 

27 

3 WE 

a 5 c 

3 

26 

2 CS 2 

A.C 

4 

25 

3 A, 

A,C 

5 

24 

3 A, 

A, C 

6 

23 



7 

22 

□ OE 

A 10 C 

8 

21 

3 Al 

A„ C 

9 

20 

2 CS, 

a 12 c 

10 

19 

□ I/O. 

I/O, c 

11 

18 

□ i/o 7 

i/o 2 c 

12 

17 

2 I/O. 

1/O3 c 

13 

16 

2 I/O. 

GND C 

14 

15 

2 I/O. 


This device contains circuitry to protect the Inputs against 
damage due to high static voltage* or electric fields. However, it 
Is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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CAPACITANCE <t, = 25° c, < = imhz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

I/O Capacitance (V lyo - 0 V) 

c 1/0 



8 

pF 

Input Capacitance (V M « 0 V) 

C|N 



7 

pF 
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PIN DESCRIPTION 


Symbol 

Pin Name 

Symbol 

Pin Name 

Aq to A ( j 

Address input. 

OE 

Output Enable. 

I/O, to l/O e 

Data input/output. 

WE 

Write Enable. 

cs; 

Chip Select 1 . 

Vex 

Power Supply (+5V ±1 0%) 

cs 2 

Chip Select 2. 

GND 

Ground. 


TRUTH TABLE 









CS, 

cs a 

WE 

OE 

Mode 

I/O Pin 

Power Supply Current 

H 

X 

X 

X 

Standby 

High-Z 

Standby 

L 

L 

X 

X 

Not selected 

High-Z 

Active 

L 

H 

H 

H 

Dout disable 

High-Z 

Active 

L 

H 

H 

L 

Read 

Data out 

Active 

L 

H 

L 

X 

Write 

Data in 

Active 


Legend: H-High level, L«Low level, X-Don’t care 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

V 

0 


70 

°c 


* The operating ambient temperature range is guaranteed with transverse airflow exceeding 2m/sec. 
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DC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 

Test Conditions 

Symbol 

Min 

Max 

Unit 

Input Leakage Current 

V in -GND to Vcc 

Vcc-max. 

lu 

-10 

10 

pA 

Output Leakage Current 

V^-GNDtoVcc 
*C5’ 1 «V ih or CS 2 *V IL or 

WE»V il or OET»V 1h 

lu/O 

-10 

10 

mA 

Operating Supply Current 


Icc 


120 

mA 

Standby Supply Current 

V ce -min. to max. 
'£5 ',-V c(: -0.2V, V, n < 0.2V or 
V»£V CC -0.2V 

Ubi 


15 

mA 

Standby Supply Current 

mmm 

IsB2 


30 

mA 

Input High Voltage 


X 

> 

2.2 

6.0 

V 

Input Low Voltage 


V 1L 

-0.5* 1 

0.8 

V 

Output High Voltage 

Ioh* 4mA 

VoH 

2.4 


V 

Output Low Voltage 

l ou *8mA 

VoL 


0.4 

V 

Peak Power-on Current *2 

Vcc-GND to 4.5V 

-Lower of V^ or V, H min. 

Ipo 


50 

mA 


Note: *1 -2. 0V m in, for pulse width less than 8ns. 

*2 The CS, input should be connected to to keep the device deselected. 


Fig. 2 - AC TEST CONDITIONS 

• Output Load • Input Pulse Levels: 0.6V to 2.4V 

• Input Pulse Rise & Fall Time: 3ns (Transient between 0.8V and 2.2V) 



‘Including Scope and jig Capacitance. 
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PACKAGE DIMENSIONS 

PLASTIC DIP (Suffix: P-SK) 

28-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-28P-M04) 




Dimensions in 

© 1988 FUJITSU LIMITED D28018S-2C inches (millimeters) 
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PACKAGE DIMENSIONS (Continued) 

PLASTIC FPT (Suffix: PJ) 



* : This dimension includes resin protrusion. (Each side: .006 (0.1 5) MAX) 
• Dimensions in 

©1989 FUJITSU LIMITED C28D54S-1C inches imillimfttftrs) 
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May 1990 
Edition 1.0 


DATA SHEET 


FUJITSU 


MB82B79-15/-20 

72K-BIT HIGH-SPEED BiCMOS SRAM 


8K Words x 9 Bits High-Speed CMOS Static Random 
Access Memory 


The Fujitsu MB82B79 is a 8,1 92 words x 9 bits static random access memory fabricated 
with a CMOS silicon gate process. For lower power dissipation and higher speed, the 
peripheral circuits use BiCMOS technology. To obtain a smaller chip size, cells use 
NMOS transistors and resistors. The MB82B79 has 300 mil plastic DIP and SQJ 
packages, and a 450 mil SOP package. The memory uses asynchronous circuitry and 
requires a +5 V power supply. All pins are TTL compatible. 

The MB82B79 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 8,1 92 words x 9 bits 

• Static operation: no clocks or refresh required 

• Access time: t A A - tAcsi « 1 5 ns max. 

t AC s 2 - 1^ * 8 ns max. (MB82B79-15) 

W-Ucsi *20 ns max. 

t A cs 2 m toE * 1 0 ns max. (MB82B79-20) 

• Single +5 V power supply ±1 0% tolerance with tow current drain: 

1 20 mA max. (Active operation) 

15 mA max. (Standby CMOS level) 

30 mA max. (Standby TTL level) 

• BiCMOS peripheral circuits 

® TTL compatible inputs and outputs 

• Three-state outputs 

• 28-pin Plastic Packages: 

Skinny DIP (300 mil) MB82B79-xxPSK 

SOJ (300 mil) MB82B79-xxPF 

SOP (450 mil) MB82B79-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage on any pin with 
respect to GND 

V,N 

-8.5 to +7.0 

V 

Output Voltage on any I/O pin 
with respect to GND 

V„o 

-0.5 to +7.0 

V 

Output Current 

•OUT 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Trias 

-10 to +85 

°C 

Storage Temperature Range 

Tstg 

-40 to +125 

°C 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions tor ex- 
tended periods may affect device reliability. 
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PLASTIC PACKAGE 
FPT-28P-M02 



PLASTIC PACKAGE 
LCC-28P-M04 



PLASTIC PACKAGE 
DIP-28P-M04 


PIN ASSIGNMENT 



(TOP VIEW) 


A 4 

c 

1 

28 

=i v cc 

A 5 

c 

2 

27 

□ WE 

a 6 

c 

3 

26 

□ CS 2 

a 7 

c 

4 

25 

□ a 2 

a 8 

c 

5 

24 

□ A, 

a 9 

c 

6 

23 

□ A 0 

A 10 

c 

7 

22 

□ OE 

A„ 

c 

8 

21 

□ a 3 

a 12 

c 

9 

20 

□ CS, 

I/O, 

c 

10 

19 

□ l/0 9 

i/o 2 

c 

11 

18 

□ i/o 8 

l/o 3 

c 

12 

17 

□ i/o 7 

i/o 4 

c 

13 

16 

□ i/o 6 

GND 

c 

14 

15 

□ i/o 5 







This devioe contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit. 
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PIN DESCRIPTION 


Symbol 

Pin Name 

Symbol 

Pin Name 

Aq to A 12 

Address input. 

WE 

Write Enable. 

I/O, to I/O, 

Data input/output. 

Vcc 

Power Supply (+5V ±1 0%) 

CS, 

Chip Select 1 . 

GND 

Ground. 

CS 2 

Chip Select 2. 



OE 

Output Enable. 




TRU 

ITH TABLE 

CS, 

CS 2 

WE 

OE 

Mode 

I/O Pin 

Power Supply Current 

H 

X 

X 

X 

Standby 

High-Z 

Standby 

n 

fl 

X 

X 

Not selected 

High-Z 

Active 

D 

H 

H 

H 

Dout disable 

High-Z 

Active 

n 

H 

H 

L 

Read 

Data out 

Active 

IS 

H 

fl 

X 

Write 

Data in 

Active 


Legend: H=High level, L=Low level, X=Don’t care 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

j; 

0 


70 

°C 


* The operating ambient temperature range is guaranteed with transverse airflow exceed 2m/sec. 
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DC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 

Test Conditions 

Symbol 

Min 

Max 

Unit 

Input Leakage Current 

V in =GND to Vcc 

V cc =max. 

II, 

-10 

10 

pA 

Output Leakage Current 

V^=GNDtoV cc 

CS,«V W or CS 2 =V IL or 

WE=V il or OE=V ih 

lu/O 

-10 

10 

pA 

Operating Supply Current 

CS^Vjl, l/0=Open 

Cycle=min. 



120 

mA 

Standby Supply Current 

V cc =min. to max. 

CSi=V C c-0.2V, V in <0.2V or 
V (N >V cc -0.2V 

IsBI 


15 

mA 

Standby Supply Current 

CSi=V ih 

V|N=V| H or V, L 

m 


30 

mA 

Input High Voltage 


V,H 

2.2 

6.0 

V 

Input Low Voltage 


V, L 

-0.5* 1 

0.8 

V 

Output High Voltage 

l OH =-4mA 

VoH 

2.4 


V 

Output Low Voltage 

l OL =8mA 

V OL 


0.4 

V 

Peak Power-on Current *2 

V CC =GND to 4.5V 

CS,=Lower of V cc or V IH min. 

Ipo 


50 

mA 


Note: *1 -2.0V min. for pulse width less than 20ns. 

*2 The CS, input should be connected to V cc to keep the device deselected. 


• Output Load 

5V 



Fig. 2 - AC TEST CONDITIONS 

Input Pulse Levels: 

Input Pulse Rise & Fall Time: 
Timing Reference Levels: 


0.6V to 2.4V 

3ns (Transient between 0.8V and 2.2V) 
Input: V„=0.8V, V IH =2.2V 


Output: V ol =0.8V, V oh =2.2V 



c L 

Parameters Measured 

Load 1 

30pF 

except t u , t HZ , t ow , t OL2 and t OHZ 

Load li 

5pF 

^LZ> ^HZ» ^OW» ^OLZ anC ^ ^OHZ 
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AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
READ CYCLE *1 


Parameter 

Symbol 

MB82B79-15 

MB82B79-20 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tpc 

15 


20 


ns 

Address Access Time *2 

f AA 


15 


20 

ns 

CS, Access Time *3 

^ACSI 


15 


20 

ns 

CS 2 Access Time 

f ACS2 


8 


10 

ns 

OE Access Time 

foE 


8 


10 

ns 

Output Hold from Address Change 

t 0 H 

3 


3 


ns 

Output Low-Z from CS, *4 


3 


3 


ns 

Output Low-Z from CS 2 *4 


2 


2 


ns 

Output Low-Z from OE *4 

foLZ 

2 


2 


ns 

Output High-Z from CS, *4 

^HZI 


8 


10 

ns 

Output High-Z from CS 2 *4 

*HZ2 


8 


10 

ns 

Output High-Z from OE *4 

toHZ 


8 


10 

ns 


READ CYCLE TIMING DIAGRAM *1 

READ CYCLE I: ADDRESS CONTROLLED ‘2*3 



^ Irc m 


ADDRESS 

; * 



f AA 

1 > 

4 toH *| 

1 

D out Previous Data Valid XX)Q 

| Data Valid ] 

kxx 






Note: *1 WE is high for Read cycle. 

*2 Device is continuously selected, CS 1 = OE=V IL , CS 2 =V IH . 

*3 Address valid prior to or coincident with CS, and CS 2 transition low and high, respectively. 

*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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1 If CS V OE and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input 
signals of opposite phase to the outputs must not be applied. 

‘2 t WR is defined from the end point of WRITE Mode. 

*3 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 







MB82B79-15 

MB82B79-20 


PACKAGE DIMENSIONS 

PLASTIC DIP (Suffix: P-SK) 

28-LEAD PLASTIC DUAL IN-LINE PACKAGE 

(Case No. : DIP-28P-M04) 



Dimensions in 

© 1988 FUJITSU LIMITED D28018S-2C inches (millimeters) 
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PACKAGE DIMENSIONS (Continued) 

PLASTIC FPT (Suffix: PJ) 


28-LEAD PLASTIC LEADED CHIP CARRIER 

(Case No. : LCC-28P-M04) 


■ 725+ 005 
(1 8.42 ±0.1 3) 



.340 ±005 
| (8.64± 0.1 3) 

300(7.62) I 
NOM 


(1.27 + 0.13) 

.650(16.51) REF — 


/ : Li. 

1 ~T 

TO 

¥ 





P 

Mi 

D_T 


*—|<^| .004(0.10) ~| 

D 1989 FUJITSU LIMITED C28054S-1C 



.144(3.66) MAX 
091 (2.31) NOM 
.025(0.64) MIN 


,273± .020 
(6.93± 0.51 ) 


Details of "A" part 


.017+004 
' (0.43 + 0.10) 


: This dimension includes resin protrusion. (Each side : .006 (0.1 5) MAX) 

Dimensions in 
inches (millimeters) 
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" = ■■■ ■ : DATASHEET = = — — 

MB82B81-15/-20 

256K-BIT HIGH-SPEED BiCMOS SRAM 



256K Words x 1 Bit BiCMOS High-Speed Static 
Random Access Memory 

The Fujitsu MB82B81 is a static random access memory organized as 262,1 44 words 
x 1 bit and fabricated with a CMOS silicon gate process. BiCMOS technology is used in 
the peripheral circuits to provide lower power dissipation and higher speed. 

The MB82B81 is housed in a 300 mil plastic DIP or small outline J-lead (SOJ) package. 
The memory uses asynchronous circuitry and requires a +5 V power supply. All pins 
are TTL compatible. 

The MB82B81 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 


• Organization: 262, 144 words x 1 bit 

o Static operation: no clocks or refresh required 

• Fast access time: tAA - tAcs « 15 ns max. (MB82B81 -1 5) 

tAA - t^s - 20 ns max. (MB82B81 -20) 


• Single +5 V power supply ±1 0% tolerance with low current drain: 

120 mA max (Active operation) 

1 5 mA max. (Standby Operation) 

25 mA max. (Standby Operation) 

• BiCMOS peripheral circuits 

• TTL compatible inputs and outputs 


• Three-state outputs 

• Standard 24-pin Plastic Packages: 

Skinny DIP (300 mil) MB82B81 -xxPSK 

SOJ (300 mil) MB82B81 -xxPJ 

• Pin compatible with MB81 C81 A 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin with 
respect to GND 

mm 

-0.5 to +7 

V 

Output Voltage on any pin with 
respect to GND 

i 

-0.5 to +7 

V 

Output Current 

•out 

±20 


Power Dissipation 

Pd 

1.0 

w 

Temperature Under Bias 

Tbias 

-10 to +85 

°c 

Storage Temperature Range 

Tstg 

-45 to +125 

°c 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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MB82B81-20 


Fig. 1 — MB82B81 BLOCK DIAGRAM 



CAPACITANCE (TA=25°c > f = iMHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

I/O Capacitance (V l/o »0V) 

C|/o 



8 

PF 

Input Capacitance (V^«0V) 

CCS 



8 

PF 

Input Capacitance (V^-OV) 

C|N 



6 

PF 
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PIN DESCRIPTION 


Symbol 

Pin Name 

Symbol 

Pin Name 

A<> to A 17 

Address input. 

WE 

Write Enable. 

Din 

Data input. 

Vcc 

Power Supply (+5V ±10%). 

Dout 

Data Output. 

GND 

Ground. 

CS 

Chip Select. 




TRUTH TABLE 


03 

WE 

Mode 

Output 

Power Supply Current 

H 

X 

Not Selected 

High-Z 

Standby 

L 

L 

Write 

High-Z 

Active 

L 

H 

Read 

Dout 

Active 


Legend: H = High level, L = Low level, X = Don't care 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

T A * 

0 


70 

°c 


*: The operating ambient temperature range is guaranteed with transverse airflow exceeding 2m/ sec. 
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DC CHARACTERISTICS 


(Recommended operating conditions otherwise noted.) 


Parameter 

Test Conditions 

Symbol 

Min 

Max 

Unit 

Input Leakage Current 

V IN = GND to Vcc 

Vcc = max. 

lu 

-10 

10 

pA 

Output Leakage Current 

Vout = GND to Vcc 

S3 = V,«orW£ = V„_ 

n 

-10 

10 

pA 

Operating Supply Current 

CS = Vil, Dout = Open 

Cycle = min. 

ice 

■ 

120 

mA 

Standby Supply Current 

Vcc = min. to max. 

CS = Vcc -0.2V, V(n £ 0.2V 
or V tN * Vcc -0.2V 

■ 


15 

mA 

Standby Supply Current 

cs = v w 

Vcc = min. to max. 

n 


25 

mA 

Input High Voltage 


V H 

2.2 


mu 

Input Low Voltage 


1 

-0.5*i 

0.8 

mm 

Output High Voltage 

l OH = -4mA 

| 

2.4 


V 

Output Low Voltage 

lot. = 8mA 

Vol 


mm 

V 

Peak Power-on Current * 2 

Vcc = GND to 4.5V 

CS = Lower of Vcc or V| H min. 

Ipo 


50 

mA 


Note: *1 -2.0V min. for pulse width less than 8ns. 

*2 The CS input should be connected to Vcc to keep the device deselected. 


Fig. 2 - AC TEST CONDITIONS 


• Input Pulse Levels: 

• Input Pulse Rise & Fall Time: 

• Timing Reference Levels: 

• Output Load 


0.6V to 2.4V 

Ins (Transient between 0.8V and 2.2V) 
Input: V, L = 0.8V, V W =2.2V 
Output: Vol * 0.8V, Voh = 2.2 V 


+5V 




C L 

Parameters measured 

Load I 

30pF 

except Ilz, W, tow and W 

Load II 

5pF 

tu» tMz. tow and W 
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AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE 
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WRITE CYCLE 


Parameter 

Symbol 

MB82B81-15 

MB82B81-20 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

15 


20 


ns 

Address Valid to End of Write 

Uw 

11 


15 


ns 

CS to End of Write 

tew 

11 


15 


ns 

Data Setup Time 

tow 

4 


8 


ns 

Data Hold Time 

toH 

0 


0 


ns 

Write Pulse Width 

twp 

11 


15 


ns 

Write Recovery Time 

twR 

0 


0 


ns 

Address Setup Time 

Us 

0 


0 


ns 

Output Low-Z from WE 

tow 

0 


0 


ns 

Output High-Z from WE 

twz 


6 


10 

ns 


WRITE CYCLE TIMING DIAGRAM * 1 



^ Undefined illllij Don’t Care 


Note: *1 CS or WE must be high during address transitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 
*3 All Read cycle timings are referenced from the last valid address to first transitions address. 
*4 Transition measured at ±500mV from steady state voltage with specified load II in Fig. 2. 
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WRITE CYCLE TIMING DIAGRAM (Continued)' 1 * 2 * 4 



*3 All Write cycle timings are referenced from the last valid address to the first transitioning address. 


PACKAGE DIMENSIONS 


(Suffix: -P-SK) 


INDEX-1 


24-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-24P-M03) 


O 


nj'y wy y y y ^ u u kj 


(29.72^q’3q) 


,260±.010 

(6.6010.25) 




Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (Continued) 


24-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE NO.: LCC-24P-M02) 


* .61 5 ±.005 




.144(3.66) MAX 
.091 (2.31) NOM 
.025(0.64) MIN 



.273+ 020 
(6.93 + 0.51) 




% : This dimension includes resin protrusion. (Each side : .006(0.15) MAX) 

^ Dimensions in 

©1990 FUJITSU LIMITED C24052S-1C-2 inches (millimeters) 
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DATA SHEET 

MB82B84-15/-20 

CMOS 256K-BIT HIGH-SPEED BiCMOS SRAM 



64K Words x 4 Bits BiCMOS High-Speed Static Random 
Access Memory with Automatic Power Down 

The Fujitsu MB82B84 is a 65,536 words x 4 bits static random access memory 
fabricated with a CMOS silicon gate process. For lower power dissipation and higher 
speed, peripheral circuits use BiCMOS technology. To obtain a smaller chip size, cells 
use NMOS transistors and resistors. The MB82B84 is housed in 300 mil plastic DIP 
and small outline J-lead (SOJ) packages. The memory uses asynchronous circuitry 
and requires a +5 V power supply. All pins are TTL compatible. 

The MB82B84 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 65,536 words x 4 bits 

• Access time: tAA » t A cs - 1 5 ns max. (MB82B84-1 5) 

tAA « t A cs « 20 ns max. (MB82B84-20) 

• BiCMOS peripheral circuits 

• TTL compatible inputs and outputs 

• Static operation: no dock required 

• Three-state outputs 

• Common data inputs and outputs 

• Single +5 V power supply ±1 0% tolerance with low current drain: 

1 20 m A max. (Active operation) 

15 mA max. (Standby, CMOS level) 

25 mA max. (Standby, TTL level) 

• Standard 24-pin Plastic Package: 

Skinny DIP (300 mil) MB82B84-xxPSK 
SOJ MB82B84-xxPJ 

• Pin compatible with MB81 C84A 

Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage on any pin with 
respect to GND 


-3.5 to +7.0 

V 

Output Voltage on any I/O pin with 
respect to GND 

V ra 

-0.5 to +7.0 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Linder Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature Range 

Tstg 

-40 to +125 

°C 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



PLASTIC PACKAGE 
DIP-24P-M03 



PLASTIC PACKAGE 
LCC-24P-M02 


PIN ASSIGNMENT 

(TOP VIEW) 

a 2 

C 


24 

3 

Vcc 

a 3 

C 

2 

23 

□ 

Ai 

a 4 

c 

3 

22 

□ 

Ao 

As 

c 

4 

21 

□ 

A12 

As 

c 

5 

20 

□ 

A13 

A 7 

c 

6 

19 

□ 

Ah 

A a 

c 

7 

18 

□ 

A15 

a 9 

c 

8 

17 

□ 

I/O4 

A10 

c 

9 

16 

□ 

I/O3 

An 

c 

10 

15 

□ 

i/o 2 

CS 

c 

11 

14 

□ 

I/O, 

GND 

c 

12 

13 

□ 

WE 

(DIP & SOJ Package) 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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CAPACITANCE (T.= 25°c,t = iMHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

I/O Capacitance (V, /o =0V) 

o S 



8 

PF 

Input Capacitance (V/CS=0V) 

c/cs 



8 

PF 

Input Capacitance (V )N =0V) 

C|N 



6 

PF 
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PIN DESCRIPTION 


Symbol 

Pin name 

Symbol 

Pin name 

Ao to Ajs 

Address input 

WE 

Write Enable 

I/O, to l/0 4 

Data input/output 

8 

> 

Power Supply (+5V ±10%) 

CS 

Chip Select 1 

GND 

Ground 


TRUTH TAI 

BLE 

CS 

WE 

Mode 

I/O pin 

Power Supply Current 

H 

X 

Standby 

High-Z 

Standby 

L 

L 

Write 

Din 

Active 

L 

H 

Read 

Dqut 

Active 


Legend: H=High level, L=Low level, X=Don’t care 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

V 

0 


70 

°C 


* The operating ambient temperature range is guaranteed with transverse airflow exceeding 2m/sec. 
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DC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 

Test Conditions 

Symbol 

Min 

Max 

Unit 

Input Leakage Current 

V in =GND to Vcc 

V cc =max. 

lu 

-10 

10 

mA 

Output Leakage Current 

V I/0 =GND to Vcc 

CS=V IH or WE=V, l 

!li/o 

-10 

10 

fA 

Operating Supply Current 

CS=V| Ll l/0=0pen 

Cycle=min. 

Icc 


120 

mA 

Standby Supply Current 

V cc =min. to max. 

CS=Vcc-0.2V, V, n < 0.2V or 

V| N >Vcc-0-2V 

IsBI 


15 

mA 

Standby Supply Current 

cs=v IH 

V cc =min. to max. 

Isp2 


25 

mA 

Input High Voltage 


V ,H 

2.2 

6.0 

V 

Input Low Voltage 


V,L 

-0.5* 1 

0.8 

V 

Output High Voltage 

l OH =-4mA 

VoH 

2.4 


V 

Output Low Voltage 

l 0 L=8mA 

VoL 


0.4 

V 

Peak Power-on Current * 2 

Vcc=GND to 4.5V 

CS=Lower of V cc or V, H min. 

Ipo 


50 

mA 


Note: *1 -2.0V min. for pulse width less than 8ns. 

*2 The CS input should be connected to V cc to keep the device deselected. 


Fig. 2 - AC TEST CONDITIONS 


5 V 



• Input Pulse Levels: 

• Input Pulse Rise & Fall Time: 

• Timing Reference Levels: 


0.6V to 2.4V 

Ins (Transient between 0.8V and 2.2V) 

Input: V il =0.8V, V, h = 2.2V 
Output: V O l=0.8V, V oh =2.2V 


• Output Load 



Cl 

Parameters measured 

Loadl 

30dF 

except ttz» tnz, tow and twz 

-LoadJL 

_,5bE_. 

tLz, thiz? tow and twz 
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AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE 


Parameter 

Symbol 

MB82B84-15 

MB82B84-20 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tRC 

15 


20 


ns 

Address Access Time 

tAA 


15 


20 

ns 

CS Access Time 

tACS 


15 


20 

ns 

Output Hold from Address Change 

toH 

0 


0 


ns 

Output Low-Z from CS 

tl_Z 

3 


3 


ns 

Output High-Z from CS 

tnz 


8 


8 

ns 

Power Up from CS 

tpu 

0 


0 


ns 

Power Down from CS 

tpD 


15 


20 

ns 


READ CYCLE TIMING DIAGRAM *1 


READ CYCLE 1*3 


ADDRESS 



: '■ W2 = - '1 

L ■ 


t* t AA 

i 1 

toH *| 


PREVIOUS DATA VALID X> 

: DATA VALID J 

<x 





Dout 

READ CYCLE : CS CONTROLLED *4 


ADDRESS 




tRC 


* 



Note: 


*1 WE is high for Read cycle. 

*2 All Read cycle timings are refer ence d from the last valid address to the first transitioning address. 

*3 Device is continuously selected, CS=Vil. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage. 
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WRITE CYCLE 


Parameter 

Symbol 

MB82B84-15 

MB82B84-20 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

15 


20 


ns 

Address Valid to End of Write 

tAW 

11 


15 


ns 

CS to End of Write 

tew 

11 


15 


ns 

Data Setup Time 

tow 

4 


8 


ns 

Data Hold Time 

tDH 

0 


0 


ns 

Write Pulse Width 

twp 

11 


15 


ns 

Write Recovery Time 

twR 

0 


0 


ns 

Address Setup Time 

tAS 

0 


0 


ns 

Output Low-Z from WE 

tow 

0 


0 


ns 

Output High-Z from WE 

twz 


6 


10 

ns 


WRITE CYCLE TIMING DIAGRAM *1 



Undefined : Don’t Care : 


Note: 


*1 CS or WE must be high during addr ess t ransitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Read cycle timings are referenced from the last valid address to first transitioning address. 

*4 Trans ition measured at ±500mV from steady state voltage with specified load in Fig. 2. 

*5 If CS is in the Read Mode during this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 
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WRITE CYCLE II: CS CONTROLLED* 1 *2 

ADDRESS 


CS 


WE 



Note: 


*1 CS or WE must be high during addr ess t ransitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Read cycle timings are referenced from the last valid address to first transitioning address. 

*4 Trans ition measured at ±500mV from steady state voltage with specified load in Fig. 2. 

*5 If CS is in the Read Mode during this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 
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PACKAGE DIMENSIONS 



24-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE No.: LCC-24P-M02) 



.340+.005 

(8.64+0.13) 


550(13.97)REF 




( 

2 

.273+. 020 
6.93±0.51 ) 




^ .025(0.64) 

31) 



MINI 

i 

h- 


.144(3.66) 


».615+.005(15.62+0.13) 


.032(0.81 )MAX 


Details of "A" part / 



* : This dimension includes resin protrusion. (Each side: .006(0.1 5)MAX.) 
01980 FUJITSU LIMITED C24052S-1C 


(0.43+0.10) Dimension 
inches (mil 
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DATA SHEET 


FUJITSU 


MB82B85-15/-20 

256K-BIT HIGH-SPEED BiCMOS SRAM 


64K Words x 4 Bits BiCMOS High-Speed Static 
Random Access Memory With Automatic Power Down 

The Fujitsu MB82B85 is a static random access memory organized as 65,536 words 
by 4 bits and fabricated with a CMOS silicon gate process. BiCMOS technology is used 
in the peripheral circuits to provide lower power dissipation and higher speed. To obtain 
a smaller chip size, the cells use NMOS transistors and resistors. 

The MB82B85 is housed in 300 mil plastic DIP and small outline J-lead (SOJ) 
packages. The memory uses asynchronous circuitry and requires +5 V power supply. 
All pins are TTL compatible 

The MB82B85 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 65,536 words x 4 bits 

• Access time: tAA - tAcs - 1 5 ns max. (MB82B85-1 5) 

tAA - tAcs - 20 ns max. (MB82B85-20) 

• BiCMOS peripheral circuits 

• TTL compatible inputs and outputs 

• Static operation: no clock required 

• Three-state outputs 

• Common data inputs and outputs 

• Single +5 V power supply ±1 0% tolerance with low current drain: 

1 20 m A max. (Active operation) 

15 mA max. CMOS Standby) 

25 mA max. (TTL Standby) 

• Standard 28-pin Plastic Packages: 

Skinny DIP MB82B85-xxPSK 

SOJ MB82B85-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin with 
respect to GND 

v w 

-3.5 to +7 

V 

Output Voltage on any I/O pin with 
respect to GND 

Vk> 

-0.5 to +7 

mm 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature Range 

Tstg 

-45 to +125 

°C 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1900 by FUJITSU LIMITED «id Fujitsu Microelectronics, Inc. 



Pin Assignment 
(TOP VIEW) 



(DIP & SOJ Package) 


This device contains circuitry to protect the Inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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MB82B85-20 



CAPACITANCE <t.= 25 ° c,<=imhz) 


Parameter 

Symbol 

| 

Typ 

Max 

Unit 

I/O Capacitance (V^-OV) 

C|/o 



8 

PF 

Input Capacitance (V53-OV) 

Cos 



8 

PF 

Input Capacitance (V^-OV) 

C, N 



6 

PF 
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PIN DESCRIPTION 


Symbol 

Pin name 

Symbol 

Pin name 

Aq to A 15 

Address input 

WE 

Write Enable 

I/O, to l/0 4 

Data input/output 

Vcc 

Power Supply (+5V ±10%) 


Chip Select 

GND 

Ground 


Output Enable 




TRUTH TAI 

BLE 

7^ 

WE 

T5E 

Mode 

I/O pin 

Power Supply Current 

H 

MM 

X 

Standby 

High-Z 

Standby 

L 

L 

X 

Write 


Active 

L 

H 

H 

Output Desable 

High-Z 

Active 

L 

H 

L 

Read 

Dqut 

Active 


Legend: H-High level, L«Low level, X-Don’t care 


RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

t : 

0 


70 

°C 


* The operating ambient temperature range is guaranteed with transverse airflow exceeding 2m/sec. 
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MB82B85-15 

MB82B85-20 


DC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 

Test Conditions 

Symbol 

Min 

Max 

Unit 

Input Leakage Current 

V.N-GNDtoVcc 

Vcc-max. 

lu 

-10 

10 

hA 

Output Leakage Current 

V^-GNDtoV*. 

"C5"»V ih orWE-V IL 

Ilwo 

-10 

10 

pA 

Operating Supply Current 

CS«V IL , I/O-Open 

Cycle-min. 

Icc 


120 

mA 

Standby Supply Current 

Vcc-min. to max. 

CS-V^-O.ZV, V,„<0.2V or 
V^V m -0.2V 

^Sfll 


15 

mA 

Standby Supply Current 

-C5.V, h 

Vcc-min. to max. 

^SB2 


25 

mA 

Input High Voltage 


V,H 

2.2 

6.0 

V 

Input Low Voltage 



-0.5*’ 

0.8 

V 

Output High Voltage 

| 0H — 4mA 

Vo« 

2.4 


V 

Output Low Voltage 

| 0L -8mA 

^OL 


0.4 

V 

Peak Power-on Current * 2 

Vcc-GND to 4.5V 

CS»Lower of Vcc or V IH min. 

Ipo 


50 

mA 


Note: *1 -2.0V min. for pulse width less than 8ns. 

*2 The CS input should be connected to to keep the device deselected. 


5V 



Fig. 2 - AC TEST CONDITIONS 

• Input Pulse Levels: 

• Input Pulse Rise & Fall Time: 

• Timing Reference Levels: 


0.6V to 2.4V 

Ins (Transient between 0.8V and 2.2V) 
Input: V il »0.8V, V 1h - 2.2 V 
Output: VOL-0.8V, V OH -2.2V 


• Output Load 



Cu 

Parameters measured 

Loadl 

30pF 

except tc^, t^, tc H2 . tyy^ and t WHZ 

Load II 

5oF 

fcL2* t<>LZ* fcHZ» foHZ* fyVLZ ^WHZ 
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MB82B85-15 

MB82B85-20 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
READ CYCLE 


Parameter 

Symbol 

Read Cycle Time 

*RC 

Address Access Time 

t*A 

C5" Access Time 

Ucs 

"OE Access Time 

t0E 

Output Hold from Address Change 

ton 


Output Low-Z from 755" 



Output Low-Z from OE 


Output High-Z from CS 


Output High-Z from T5E" 


Power Up from CS 


Power Down from CS 



READ CYCLE TIMING DIAGRAM *1 



Note: *1 WE is high for Read cycle. 

*2 All Read cycle timings are refer enced fro m the last valid address to the first transitioning address. 

*3 Device is continuously selected, CS-OE-V^. 

*4 Address valid prior to or coincident with CS transition low. 

*5 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB82B85-15 

MB82B85-20 


WRITE CYCLE 


Parameter 

Symbol 

MB82B85-15 

MB82B85-20 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time 

W 

15 


20 


ns 

Address Valid to End of Write 

Uw 

11 


15 


ns 

TSSTto End of Write 

few 

11 


15 


ns 

Data Setup Time 

w 

4 


8 


ns 

Data Hold Time 

Idh 

0 


0 


ns 

Write Pulse Width 

W 

11 


15 


ns 

Write Recovery Time 

twR 

0 


0 


ns 

Address Setup Time 

f AS 

0 


0 


ns 

Output Low-Z from "WE 

Wz 

0 


0 


ns 

Output High-Z from WE 

twHZ 


6 


10 

ns 


WRITE CYCLE TIMING DIAGRAM *1 



Undefined : Don’t Care : [ | 


Note: 


*1 CS or WE must be high during addr ess t ransitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Read cycle timings are referenced from the last valid address to first transitioning address. 

*4 Transition measured at ±500mV from steady state voltage with specified load II in Fig. 2. 

*5 If CS, OE are in the Read Mode during this period, I/O pins are in the output state so that the input signals of 
opposite phase to the outputs must not be applied. 
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MB82B85-15 

MB82B85-20 


WRITE CYCLE II: *C5T CONTROLLED* 1 # 2 



Note: 


*1 CS or WE must be high during addr ess t ransitions. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All Read cycle timings are referenced from the last valid address to first transitioning address. 

*4 Transition measured at ±500mV from steady state voltage with specified bad II in Fig. 2. 

*5 If CS, OE are in the Read Mode during this period, I/O pins are in the output state so that the input signals of 
opposite phase to the outputs must not be applied. 
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MB82B85-15 

MB82B85-20 


PACKAGE DIMENSIONS 


28-LEAD PLASTIC DUAL-IN-LINE PACKAGE 
(CASE No.: DIP-28P-M04) 


1 392 -:8i!< 35 36 -oioi 


0.30' 


Pi r^i 


1 

p=5 

1 ° 

O 

1 1 
.260+ 010 .300(7.62) 



(6.60 + 0.25) TVT 


A 


4 -o 12 

(0.86+g 30 ) 


4 1 


^o 012 


(1.27 


+ 0.30, 
0 ' 


(0.25 + 0.05) 



© 1988 FUJITSU LIMITED D28018S-2C 


Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS 


28-LEAD PLASTIC LEADED CHIP CARRIER 
(CASE NO.: LCC-28P-M04) 








« : This dimension includes resin protrusion. (Each side : .006(0.1 5) MAX) 


©1989 FUJITSU LIMITED C28054S-1C 


Dimensions in 
inches (millimeters) 
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DATA SHEET 


Fufrrsu 


MB82B88-15/-20 

256K-BIT HIGH-SPEED BiCMOS SRAM 


32K Words X 8 Bits BiCMOS High-Speed Static 
Random Access Memory 

The Fujitsu MB82B88 is a high-speed static random access memory organized as 
32,768 words x 8 bits and fabricated with CMOS technology. BiCMOS technology is 
used in the peripheral circuits to provide lower power dissipation and higher speed. To 
obtain a smaller chip size, the cells use NMOS transistors and resistors. 

The MB82B88 is housed in 300 mil plastic DIP and SOJ packages. All pins are TTL 
compatible and a single +5 V power supply is required. 

The MB82B88 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 32,768 words x 8 bits 

• Static operation: no clocks or timing strobe required 

• Access time: tAA - tAcs - 15 ns max. (MB82B88-1 5) 

t^A ■ t/ycs * 20 ns max. (MB82B88-20) 

• Low power consumption: 715 mW max. (Operating) 

138 mW max. (TTL Standby) 

83 mW max. (CMOS Standby) 

• Single +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Electrostatic protection for all inputs and outputs 

• Standard 28-pin Plastic Packages: 

Skinny DIP (300 mil) MB82B88-xxPSK 
SOJ (300 mil) MB82B88-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

~0.5 to +7 

V 

Input Voltage on any pin with 
respect to GND 

v w 

—3.5 to +7 

V 

Output Voltage on any I/O pin with 
respect to GND 

VoUT 

-0.5 to +7 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature Range 

Tstg 

-45 to +125 

°C 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 
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— r: :: — ■ DATA SHEET 

MB82B89-15/-20 

288K-BIT HIGH-SPEED BiCMOS SRAM 



32K Words x 9 Bits BiCMOS High-Speed Static 
Random Access Memory 

The Fujitsu MB82B89 is a 32,768 words x 9 bits high-speed static random access 
memory fabricated with CMOS technology. For lower power dissipation and higher 
speed, the peripheral circuits consist of BiCMOS technology. For smaller chip size, the 
cells use NMOS transistors and resistors. 

The MB82B89 is housed in 300 mil plastic DIP and SOJ packages. All pins are TTL 
compatible and a single +5 V power supply is required. 

The MB82B89 has low power dissipation, tow cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are reqqired. 

• Organization: 32,768 words x 9 bits 

• Static operation: no clocks or timing strobe required 

• Access time: « t^s - 1 5 ns max. (MB82B89-1 5) 

tAA - t/vcs - 20 ns max. (MB82B89-20) 

• Low power consumption: 715 mW max. (Operating) 

138 mW max. (TTL Standby) 

83 mW max. (CMOS Standby) 

• Single +5 V supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Electrostatic protection for all inputs and outputs 

• Standard 32-pin Plastic Packages: 

Skinny DIP (300 mil) MB82B89-xxPSK 

SOJ (300 mil) MB82B89-xxPJ 

Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltaae on any pin with 
respect to GND 

v w 

—3.5 to +7 

V 

Output Voltage on any I/O pin with 
respect to GND 

VoUT 

-0.5 to +7 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature Range 

Tstg 

-45 to +125 

°C 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 



Plastic Package 
(LCC-32P-M02) 



Plastic Package 
(LCC-32P-M04) 


Pin Assignment 
(TOP VIEW) 


NC 
NC 
A6 
A5 
A4 
A3 
A2 
A1 
A0 
A12 d 


Pi 

2 


L 3 
C4 
C 5 

C 6 

C 7 
[8 
P 9 

10 

A13 dll 
l/OI C 12 
1/02 C 13 
1/03 C 14 
1/04 C 15 
GNDC 16 


32 □ VCC 
31 □ A7 
30 □ CS2 
29 □ WE 
28 □ A8 
27 □ A9 
26 □ A10 
25 □ A1 1 
24 □ 0£ 
23 3 A14 
22 □ CS1 
21 □ 1/09 
20 □ 1/08 
19 □ 1/07 
18 □ 1/06 
17 □ 1/05 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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M B 82 B 008-25 

1M-BIT HIGH-SPEED BiCMOS SRAM 


FUJITSU 


128K Words x 8 Bits BiCMOS High-Speed Static 
Random Access Memory 

The Fujitsu MB82B008 is a high-speed static random access memory organized as 
1 31 ,072 words x 8 bits and fabricated with CMOS technology. BiCMOS technology is 
used in the peripheral circuits to provide lower power dissipation and higher speed. To 
obtain smaller chip size, the cells use NMOS transistors and resistors. 

The MB82B008 is housed in a 400 mil plastic SOJ package. All pins are TTL 
compatible and a single +5 V power supply is required. 

The MB82B008 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 


• Organization: 1 31 ,072 words x 8 bits 

• Static operation: no clocks or timing strobe required 

• Access time: tAA - tAcs - 25 ns max. (MB82B008-25) 

• Low power consumption: 715 mW max. (Operating) 

138 mW max. (TTL Standby) 

83 mW max. (CMOS Standby) 

• Single +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Electrostatic protection for all inputs and outputs 

• Standard 32-pin Plastic Package: 

SOJ (400 mil) MB82B008-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

HEHI 

Input Voltage on any pin with 
respect to GND 


-3.5 to +7 

W 

Output Voltage on any I/O pin with 
respect to GND 


-0.5 to +7 

m 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

— 

-10 to +85 

wm 

Storage Temperature Range 



mm 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



Copyright © 1990 by FUJITSU LIMITED wtd Fujitsu Microelectronics. Inc. 
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MRQORfMQ ok 

1. 152M-BIT HIGH-SPEED BiCMOS SRAM 


128K Words x 9 Bits BiCMOS High-Speed Static 
Random Access Memory 

The Fujitsu MB82B009 is a high-speed static random access memory organized as 
1 31 ,072 words x 9 bits and fabricated with CMOS technology. BiCMOS technology is 
used in the peripheral circuits to provide lower power dissipation and higher speed. To 
obtain a smaller chip size, the cells use NMOS transistors and resistors. 

The MB82B009 is housed in a 400 mil plastic SOJ package. All pins are TTL 
compatible and a single +5 V power supply is required. 

The MB82B009 is ideally suited for use in large computers and other applications 
where fast access time, large capacity, and ease of use are required. The device offers 
the advantages of low power dissipation, low cost, and high performance. 

• Organization: 1 31 ,072 words x 9 bits 

• Static operation: no clocks or timing strobe required 

• Access time: tAA - tacs - 25 ns max. (MB82B009-25) 

• Low power consumption: 715 mW max. (Operating) 

138 mW max. (TTL Standby) 

83 mW max. (CMOS Standby) 

• Single +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Electrostatic protection for all inputs and outputs 

• Standard 36-pin Plastic Package: 

SOJ (400 mil) MB82B009-25PJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vex; 

-0.5 to +7 

V 

Input Voltage on any pin with 
respect to GND 


-3.5 to +7 

V 

Output Voltage on any I/O pin with 
respect to GND 

VoUT 

-0.5 to +7 

V 

Output Current 

loUT 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature Range 

Tstg 

-45 to +125 

°C 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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MBQ2B201-25/-35 

4M-BIT HIGH-SPEED BiCMOS SRAM 


FUJITSU 


4M-Bit (xl or x4) Configurable BiCMOS High-Speed Static 
Random Access Memory 

The Fujitsu MB82B201 is a 4M-bit high speed static random access memory 
fabricated with CMOS technology. The memory organization of MB82B201 can be 
configured to 1 bit or 4 bits with the MOD pin. BiCMOS technology is used in the 
peripheral circuits to provide lower power dissipation and higher speed. To obtain a 
smaller chip size, the cells use NMOS transistors and resistors. 

The MB82B201 is housed in a 400 mil plastic SOJ package. All pins are TTL 
compatible and a single +5 V power supply is required. 

The MB82B201 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 


• Organization: 4,194,304 words x 1 bit (MOD « H Input) or 

1 ,048,576 words x 4 bits (MOD « L Input) 


• Static operation: no clocks or timing strobe required 


• Access time: t** « t/vcs * 25 ns max. 

tAA - t/vcs - 35 ns max. 


• Low power consumption: 660 mW max. 

138 mW max. 
83 mW Max. 


• Single +5 V power supply ±1 0% tolerance 


(MB82B201-25) 

(MB82B201-35) 

(Operating) 

(TTL Standby) 
(CMOS Standby) 


• TTL compatible inputs and outputs 


• Three-state outputs with OR-tie capability 


• Electrostatic protection for all inputs and outputs 

• Standard 32-pin Plastic Package: 

SOJ (400 mil) MB82B201 -xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 


Input Voltage on any pin with 
respect to GND 


-3.5 to +7 

n 

Output Voltage on any I/O pin with 
respect to GND 

VoUT 

-0.5 to +7 

| 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

— 

Storage Temperature Range 


-45 to +125 



Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 
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MB82B206-25/-35 

4M-BIT HIGH-SPEED BiCMOS SRAM 


FUJITSU 


1M Words x 4 Bits BiCMOS High-Speed Static 
Random Access Memory 

The Fujitsu MB82B206 is a high-speed static random access memory organized as 
1 ,048,576 words x 4 bits and fabricated with CMOS technology. BiCMOS technology is 
used in the peripheral circuits to provide lower power dissipation and higher speed. To 
obtain a smaller chip size, the cells use NMOS transistors and resistors. 

The MB82B206 is housed in a 400 mil plastic SOJ package. All pins are TTL 
compatible and a single -i-5 V power supply is required. 

The MB82B206 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 1 ,048,576 words x 4 bits 

• Static operation: no clocks or timing strobe required 

o Access time: tAA * tAcs * 25 ns max. (MB82B206-25) 

tAA - W * 35 ns max. (MB82B206-35) 

o Low power consumption: 660 mW max. (Operating) 

1 38 mW max. (TTL Standby) 

83 mW max. (CMOS Standby) 

© Single +5 V power supply ±1 0% tolerance 

• Separate data input and output 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Electrostatic protection for all inputs and outputs 
© Standard 36-pin Plastic Package: 

SOJ (400 mil) MB82B206-xxPJ 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin with 
respect to GND 

v N 

-3.5 to +7 

V 

Output Voltage on any I/O pin with 
respect to GND 

mm 

-0.5 to +7 

V 

Output Current 

•OUT 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature Range 

Tstg 

-45 to +125 

°c 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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Section 3 


Low Power CMOS SRAMs — At a Glance 


Page 

Device 

Maximum 
Access 
Time (ns) 

Capacity 

(Organization) 

Package 

Options 

3-3 

Low-Power CMOS SRAMs Product Cross Reference 


3-5 

MB8464A-80, -80 L and LL 

80 

65536 bits 

28-pin Plastic DIP, Sk DIP, SOP 


-10, -10L and LL 

100 

(8192x8) 

32-pad Ceramic LCC 


-15, -15L and LL 

150 



3-17 

MB84256A-70, -70L and LL 

70 

262144 bits 

28-pin Plastic DIP, Sk DIP, SOP, TSOP 


-10, -lOLand LL 

100 

(32768 x 8) 



-12, -12Land LL 

120 




-15, -15L and LL 

150 



3-29 

MB841 000-80, -80L 

80 

1048576 bits 

32-pin Plastic DIP, SOJ 


-10.-10L 

100 

(131072x8) 



-12.-12L 

120 
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Low Power CMOS SRAMs 
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Low-Power CMOS SRAMs Product Cross Reference 


64K, 256K, and 1M Static RAMs 



Fujitsu Part Numbers 

Vendors 

MB8464A 
(8K x 8) 

MB84256A 
(32K x 8/OE) 

MB841000 
(128K x 8/OE) 

Hitachi 

HM6264 and 
6264A 

HM62256 

HM628128 

Mitsubishi 

M5M5165 

M5M52256 

M5M51008 

Motorola 

MCM6064 

MCM60256 


NEC 

JIPD4464 

|iPD43256A 

pPD431000A 

OKI 

MSM5165 

MSM51256 and 
51257 


Samsung 

KM6264 

KM62256 

KM681000 

Sharp 

LH5164 

LH51256 


Sony 

CXK5864 

CXK58257 

CXK581000 

Toshiba 

TC5565 and 

5563 

TC55256 and 
55257 

TC551001 
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MB8464A-80/-80L/-80LL/-10/-10L/-10LL/-15/- 15U- 15LL 

CMOS 64K BIT LOW POWER SRAM 


8K Words x 8 Bits CMOS Static RAM with Low Power and 
Data Retention 

The Fujitsu MB8464A is a 8,192 words x 8 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory uses asynchronous 
circuitry and may be maintained in any state for an indefinite period of time. All pins are 
TTL compatible and a single +5 V power supply is required. 

The MB8464A has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 8,1 92 words x 8 bits 

• Access time: 80 ns max. (MB8464A-80/-80L/-80LL) 

1 00 ns max. (MB8464A-1 0/-1 0U-1 OLL) 

150 ns max. (MB8464A-15/-15L/-15LL) 

• Static operation: no clock required 

• TTL compatible inputs and outputs 

• Three-state outputs 

o Common data inputs and outputs 

• Single +5 V power supply ±1 0% tolerance 

• Low power standby: IlmWmax. (MB8464A-80/-1 0/-1 5) 

0.55 mW max. (MB8464A-80L/-10L/-15L) 

0.55 mW max. (MB8464A-80LL/-1 0LL/-1 5LL) 

• Data retention current: 1 mA max. (MB8464A-80/-10/-15) 

25 |xA max. (MB8464A-80L/-1 QL/-1 5L) 

2 jiAmax. at0°Cto40°C 

(MB8464A-80LL/-1 0LL/-1 5LL) 

• Data retention: 2.0 V min. 

• Standard 28-pin Plastic Packages: 

DIP (600 mil) MB8464A-xx(L/LL)P 

Skinny DIP (300 mil) MB8464A-xx(L/LL)PSK 

SOP (450 mil) MB8464A-xx(L/LL)PF 

• Standard 32-pad Ceramic Package: 

LCC (metal seal) MB8464A-xx(L/LL)CV 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

V, N 


V 

Output Voltage 

VoUT 

-0.5 to V cc +0.5 

V 

Temperature Under Bias 

Tbias 

-1 0 to +85 

°c 

Storage Temperature 
Range 

Ceramic 

n 

-65 to +150 

°c 

Plastic 

-45 to +125 


* -2.0 V for pulse width less than 20 ns. 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect devioe reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 



PLASTIC PACKAGE 
DIP-28P-M02 


4 ? 

PLASTIC PACKAGE 
DIP-28P-M04 


PLASTIC PACKAGE CERAMIC PACKAGE 
FPT-28P-M02 LCC-32C-A02 


PIN ASSIGNMENT 


NC 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 

l/OI 

1/02 

1/03 

GND 


1 

28 

2 

27 

3 

26 

4 

25 

5 

24 

6 

23 

7 TOP VIEW 

22 

8 

21 

9 

20 

10 

19 

11 

18 

12 

17 

13 

16 

14 

15 


A12 NC WE 



A8 

A9 

All 

NC 

OE 

A10 

CS1 

1/08 

1/07 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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M B8464 A-80/80L/80LL 
MB8464A-1 0/1 0L/1 OLL 
MB8464A-1 5/1 5L/1 5LL 





































M B8464 A-80/80 L/80 LL 
MB8464A-1 0/1 0L/1 OLL 
MB8464A-15/15L/15LL 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

Ta 

0 


70 

°c 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

MB8464A* 

80/10/15 

MB8464A-80L/80LL 
1 0L/1 0LL/1 5L/1 5LL 

Unit 

Test Condition 

Min 

Max 

Min 

Max 

Standby Supply Current 

D 

■ 

2 


0.1 

mA 

CS 2 <0.2V, CS^Vcc -0.2V 
(CS 2 <0.2V or CS 2 >Vcc -0.2V) 

lsB2 


3 


3 

on 

CS,=V IH or CS 2 =Vh. 

Active Supply Current 

D 

■ 

50 


50 

mA 

CS,=V 1L , CS^V.h 

Vin=V| H or Vil, louT^OmA 

Operating Supply Current 

m 

■ 

60 


60 

mA 

Cycle=Min., Duty=100% 

louT=0mA 

Input Leakage Current 

lu 

-1 

1 

-1 

-1 

M-A 

V IN =0V to Vcc 

Output Leakage Current 

Q 

-2 

2 

-2 

2 

M-A 

V|/o=0V to Vcc 

CS,=V, H or CS^V^or 

OE=V tH or WE=V, l 

Input Low Voltage 

V IL 

-2.0* 

0.8 

-2.0* 

0.8 

V 


Input High Voltage 

V, H 

2.2 

Vcc+0.3 

2.2 

Vcc+0.3 

D 


Output High Voltage 


El 


2.4 


V 

Ioh 38 — 1 .0mA 

Output Low Voltage 

VoL 


0.4 


0.4 

V 

Iol= 2. 1 m A 


* -2.0V Min for pulse width less than 20ns. (V (L Min.«-0.3V at DC level) 


Fig. 2 - AC TEST CONDITIONS 


Input Pulse Levels: 

Input Pulse Rise and Fall T 
Timing Reference Levels: 

Output Load: 


0.6V to 2.4V 


Input 

Output 


Vi L =0.8V, V ih =2.2V 
V O l-0.8V, V O h=*2.0V 



Ri 

r 2 

c t 

Parameters Measured 

Load 1 

1.8kfl 

990C2 

lOOpF 

except tcLZ, toLZ. tcHZ. toHZ, twLZ S^ld twHZ 

Load II 

1.8k 12 

990Q 

5pF 

tcLZ, toLZ. tcHZ, toHZ. toHZ twiZ. &nd tyvHZ 


< Output Load > +5V 



















































































MB8464A-80/80L/80LL 
MB8464A-1 0/1 0L/1 OLL 
MB8464A-1 5/1 5L/1 5LL 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 

READ CYCLE 


Parameter 

Symbol 

MB8464A- 

80/80L/80LL 

MB8464A- 
10/1 0L/1 OLL 

MB8464A- 

15/15L/15LL 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

tpc 

80 


100 


150 


ns 

Address Access Time 

tAA 


80 


100 


150 

ns 

CSi Access Time 

tACI 


80 


100 


150 

ns 

CS 2 Access Time 

tAC2 


80 


100 


150 

ns 

Output Enable to Output Valid 

toE 


35 


45 


55 

ns 

Output Hold from Address Change 

toH 

10 


10 


10 


ns 

Chip Select to Output Low-Z* 1 

tcLZ 

10 


10 


10 


ns 

Output Enable to Output Low-Z* 1 

toLZ 

5 


5 


5 


ns 

Chip Select to Output High-Z* 1 

tcHZ 


35 


35 


40 

ns 

Output Enable to Output High-Z* 1 

toHZ 


30 


35 


40 

ns 


READ CYCLE TIMING DIAGRAM * 2 


READ CYCLE I* 3 
ADDRESS 


toH 


D 0 i 


PREVIOUS DATA VALID 


T'X' Q : 


READ CYCLE II* 4 
ADDRESS 


X 


cs t 

cs 2 

OE 

DoUT 




X 


DATA VALID 


/ 777777777 


^ — iaci - 


K- tcHZ 1 


nsoKOKi^ai 







; w- i 

2 




1 

ESSSSSSSS 



■ WA 

rmmwA 

K 



[ 




HIGH-Z 



[ DATA VALID | 



Note: *1 Tran sition is measured at the point of ±500mV from steady state voltage. 

*2 WE is high for Read Cycle. 

*3 Device is continuously selected, CSi=O E=V IL , CS 2 =V| H . 

*4 Address valid prior to or coincident with CS, transition low, CS 2 transition high. 
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MB8464A-80/80L/80LL 
M B8464 A-1 0/1 OL/1 OLL 
M B8464 A-1 5/1 5L/1 5LL 


WRITE CYCLE 


Parameter 

Symbol 

MB8464A- 

80/80L/80LL 

MB8464A- 
10/1 0L/1 OLL 

MB8464A- 

15/15L/15LL 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

80 


100 


150 


ns 

Address Valid to End of Write 

tAW 

60 


80 


100 


ns 

Chip Select to End of Write 

tew 

60 


80 


100 


ns 

Data Valid to End of Write 

tow 

30 


35 


40 


ns 

Data Hold Time 

toH 

5 


5 


5 


ns 

Write Pulse Width 

twp 

60 


70 


90 


ns 

Address Setup Time 

tAS 

0 


0 


0 


ns 

Write Recovery Time 

twR 

5 


5 


5 


ns 

Write Enable to Output Low-Z* 1 

twLZ 

5 


5 


5 


ns 

Write Enable to Output High-Z* 1 

twHZ 


30 




40 

ns 



WRITE CYCLE TIMING DIAGRAM ** 


WRITE CYCLE I : WE CONTROLLED 



Note: *1 Transition is measured at the point of ±500mV from steady state voltage. 

*2 If OE, CS, and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input signals 
of opposite phase to the outputs must not be applied. 
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MB8464A-80/80L/80LL 
MB8464 A-1 0/1 0L/1 OLL 
MB 8464 A-1 5/1 5L/1 5LL 




Note: *1 If OE, CS 2 and WE are in the READ Mode during this period, I/O pins are in the output state so that the input signals 
o f opposit e ph ase to the outputs must not be applied. 

*2 If OE, CSi and WE are in the READ Mode during this period, I/O pins are in the output state so that the input signals 
of opposite phase to the outputs must not be applied. 

*3 Transition is measured at the point of ±500mV from steady state voltage. 
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MB8464A-80/80L/80LL 
MB8464 A-1 0/1 0L/1 OLL 
MB8464 A-1 5/1 5L/1 5LL 


DATA RETENTION CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 



Data Retention Supply Voltage 


I Standard 

Data Retention 
Supply Current* 2 


L-Version 


LL-Version* 3 



1.0 

25 

1.0 

2.0 


Data Retention Setup Time 


Operation Recovery Time 


Note: *2 CS 2 controlled: V DR =3.0V, CS 2 <0.2V 

CSt controlled: V DR =3.0V, CS^Vdr -0.2V (CS 2 <0.2V or CS 2 >V DR -0.2V) 
‘3 V dr =3.0V, T a = 0°C to 40°C 



DATA RETENTION TIMING 





































M B 8464 A-80/80 L/80 L L 
MB8464 A-1 0/1 0L/1 OLL 
MB8464A-1 5/1 5L/1 5LL 


TYPICAL CHARACTERISTICS CURVES 


Fig. 3 - NORMALIZED POWER SUPPLY 
CURRENT vs. SUPPLY VOLTAGE 



4.5 4.75 5.0 5.25 5.5 
Vcc, SUPPLY VOLTAGE (V) 


Fig. 4 - NORMALIZED POWER SUPPLY 
CURRENT vs. AMBIENT TEMPERATURE 



0 20 40 60 80 


T a , AMBIENT TEMPERATURE (°C) 


Fig. 5 - NORMALIZED POWER SUPPLY 
CURRENT vs. CYCLE TIME 



0.1 1 10 


Fig. 6 - NORMALIZED POWER SUPPLY 
CURRENT vs. AMBIENT TEMPERATURE 



0 20 40 60 80 


tcyc, CYCLE TIME ftis) 


T Ai AMBIENT TEMPERATURE (°C) 


Fig. 7 - NORMALIZED ACCESS TIME 
vs. SUPPLY VOLTAGE 



4.5 4.75 5.0 5.25 5.5 
Vcc, SUPPLY VOLTAGE (V) 


Fig. 8 - NORMALIZED ACCESS TIME 
vs. AMBIENT TEMPERATURE 



0 20 40 60 80 


Ta, AMBIENT TEMPERATURE (°C) 
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M B8464 A-80/80L/80LL 
MB8464 A-1 0/1 0L/1 OLL 
MB8464A-1 5/1 5L/1 5LL 


PACKAGE DIMENSIONS 


(Suffix: P) 


28-LEAD PLASTIC DUAL IN LINE PACKAGE 
(CASE No. : DIP-28P-M02) 





©1988 FUJITSU LIMITED D28006S-2C 


Dimensions in 
inches (millimeters) 
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MB8464A-80/80L/80LL 
MB8464A-1 0/1 0L/1 OLL 
MB8464A-15/15L/15LL 


PACKAGE DIMENSIONS 


(Suffix: P-SK) 
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MB8464A-80/80L/80LL 
MB8464A-1 0/1 0L/1 OLL 
MB8464A-1 5/1 5L/1 5LL 


PACKAGE DIMENSIONS (Cont’d) 

(Suffix: PF) 
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MB8464A-80/80L/80LL 
MB8464A-1 0/1 0L/1 OLL 
MB8464A-1 5/1 5L/1 5LL 


PACKAGE DIMENSIONS (Cont’d) 

(Suffix: CV) 


32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-A02) 



*PIN NO.1 INDEX 


010 
.005 

(13 - 97 


C.040(1.02)TYP 


. 100(2.54^TYPt , 

L P 


a 

a 

R. 008(0.20) a 
TYP(32PLCS)\ M 


"\E 


.360(9. 14)TYP 


mrn 


iran 


C.015(0.38)TYP 


u- 

□ 


Cj 

□ 


O 

o 



r 

□ 


( . 045(1. 14) 



i 


" TYP 



.050±.006 ; 


.085(2.16) 



(1.27+0.15) 1 


.400(10.16) 
TYP 


.460(11.68) 

TYP 


u 


(1.27+0.15) 
.045(1 ,14)TYP 


* Shape of PIN NO. 1 INDEX : Subject to change without notice. 
©1988 FUJITSU LIMITED C32011S-3C 


3-16 






September 1990 
Edition 2.0 


<P 


DATA SHEET 

MB84256A - 70/70U70L U- 1 0/10L/1 OLL/- 12/12U12LU- 15/15L/15L L 

CMOS 256K-BIT LOW POWER SRAM 



32K Words x 8 Bits CMOS Static Random Access Memory 
with Data Retention 

The Fujitsu MB84256A is a 32,768 words x 8 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory utilizes asynchronous 
circuitry and may be maintained in any state for an indefinite period of time. All pins are 
TTL compatible and a single +5 V power supply is required. 

The MB84256A has tow power dissipation, tow cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

o Organization: 32,768 words x 8 bits 

• Access time: 70 ns max. (MB84256A-70-/-70L/-70LL) 

100 ns max. (MB84256A-10/-10L/-10LL) 

120 ns max. (MB84256A-12/-12L/-12LL) 

150 ns max. (MB84256A-15/-15L/-15LL) 

• Static operation: no clock required 

• TTL compatible inputs and outputs 

• Three-state outputs 

• Single +5 V power supply ±1 0% tolerance 
® Low power standby: 

CMOS level 5.5 mW max. (MB84256A-70/-1 0/-12/-1 5) 

0.55 mW max. (MB84256A-70L/-70LL/-1 OLL, 
-12L/-12LL/-15LL) 

TTL level 1 6.5 mW max. (MB84256A-70/-70L/-70LL/-1 0L7-1 OLL, 

-1 2/-1 2L/-1 2LL/-1 5L7-1 5LL) 

• Data retention: 2.0 V min. 

• Standard 28-pin Plastic Packages: 

DIP (600 mil) MB84256A-xx(L/LL)P 

Skinny DIP (300 mil) MB84256A-xx(L/LL)PSK 
SOP MB84256A-xx(L/LL)PF 

TSOP (normal bend) MB84256A-xx(L/LL)PFTN 
TSOP (reverse bend) MB84256A-xx(L/LL)PFTR 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage 

V, N 

—0.5 to Vcc +0.5 

V 

Output Voltage 

V|/o 

—0.5 to Vcc +0-5 

V 

Temperature Under Bias 

Tbias 

—40 to +85 

°c 

Storage Temperature Range 

Tstg 

-40 to +125 

°c 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 



PLASTIC PACKAGE 
DIP-28P-M02 

PLASTIC PACKAGE 
DIP-28P-M04 

PLASTIC PACKAGE 
FPT-28P-M02 

*TSOP packages: PFTN/PFTR 


PIN ASSIGNMENT 


A, 4 
Ai ? 

A, 

A« 

A s 

a 4 

a 3 

A? 

Ai 

Aa 

I/O, 

I/O, 

I/O, 

GND 



This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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MB84256A-70/70L/70LL 
MB84256 A-1 0/1 0L/1 OLL 
MB84256A-1 2/1 2L/1 2LL 
MB84256A-1 5/1 5L/15LL 


Fig. 1 - MB84256A BLOCK DIAGRAM 


Ao O 
A, O 
Aa O 
A, O- 

a* <y 

A. o 
A. O 
A 7 O 


a. a 

A. O- 
Aio O 
An O’ 
Aia O- 
An O' 
A , 4 O- 


ADDRESS 

BUFFER 


CS 


ADDRESS 

BUFFER 



— 



BUFFER 


mmmmmmm mm 



CS 


ROW 

DECODER 


256 x 128 x8 
MEMORY CELL ARRAY 


> Vcc 
>GND 


I/O GATE & 
COLUMN DECODER 


DATA I/O BUFFER 


CS 


imnn 

I/O, l/0 3 I/Os I/O 7 
I/O 2 I/O 4 1/0# I/Os 


TRUTH TABLE 


CS 

OE 

WE 

MODE 

SUPPLY 

CURRENT 

I/O PIN 

mm 

X 

MM 

Not Selected 

(SB 

High-Z 


MM 

MM 

Dour Disable 

Ice 

High-Z 

mm 

MM 

MM 

Read 

Ice 

Dout 

n 

MM 

mm 

Write 

Ice 

Din 


CAPACITANCE 


(Ta * 25°C, f * 1MHz) 


Parameter 

Symbol 

mm 

Typ 

Max 

Unit 

I/O Capacitance (V w = 0V) 

Ci/o 



8 

PF 

Input Capacitance (V )N » 0V) 

C,N 



7 

PF 
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MB84256A-70/70L/70LL 
MB84256A-1 0/1 0L/1 OLL 
MB84256 A-1 2/1 2L/1 2LL 
MB84256 A-1 5/1 5L/1 5LL 


RECOMMENDED OPERATING CONDITION 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

Ta 

0 


70 

°c 


DC CHARACTERISTICS 


(Recommended operating conditions otherwise noted.) 


Parameter 

Symbol 

Test Condition 

MB84256A-70/10 
/1 2/15 

MB84256A-70L/70LL 

/10L/10LL/12L/12LL 

/15L/15LL 

Unit 

Min 

Max 

Min 

Max 

Standby Supply Current 


CS> Vcc -0.2V 


1 


0.1 

mA 

b^i 

i 

> 

n 

|W 

lo 


3 


3 

mA 

Active Supply Current 

m 

Vin = Vim or V, L 

CS = Vil, Iout = OmA 


60 


60 

mA 

Operating Supply 
Current 

-70 

□ 

Cycle = Min. 

Duty = 100% 

Iout = 0mA 


80 


80 

mA 

-10/12/15 


70 


70 

Input Leakage Current 

lu 

V,N = OV to Vcc 

-1 

1 

-1 

1 

pA 

Output Leakage Current 

D 

V,/o = 0V to Vcc 

CS = V (h 

= Vih or WE = V,l 

■ 

■ 

■ 

■ 

pA 

Input High Voltage 

Bill 


2.2 

Vcc +0.3 

2.2 

Vcc +0.3 

V 

Input Low Voltage 

mm 


-3.0* 

0.8 

-3.0* 

0.8 

mm 

Output High Voltage 


Ioh = —1 0mA 

2.4 


2.4 


mm 

Output Low Voltage 

VoL 

Iol * 2.1mA 


0.4 


0.4 

V 


Note: All voltages are referenced to GND. 

-3.0V min. for pulse width less than 20 ns.(V )L min. = -0.3V at DC level.) 


Fig. 2 - AC TEST CONDITIONS 


• Output Load 



• Input Pulse Levels: 0.6V to 2.4V 

• Input Pulse Rise & Fall Times: 5ns (Transient between 0.8V and 2.2V) 

• Timing Reference Levels: Input: V| L =0.8V, V| H =2.2V 

Output: V O l=0.8V, V oh = 2.0V 


* Including Jig and stray capacitance 



Ri 

r 2 

c L 

Parameters Measured 

Load I 

1.8KQ 

990Q 

lOOpF 

except tcLz, toLz. tcHz, toHz. twLz> and twHz 

Load II 

1.8KQ 

990Q 

5pF 

tcLZi toLZ. IcHZ. foHZ, 1wL2. ^ H Z 
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MB84256A-70/70L/70LL 
MB84256A-1 0/1 0L/1 OLL 
MB84256 A-1 2/1 2L/1 2LL 
MB84256 A-1 5/1 5L/1 5LL 


AC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 
READ CYCLE #1 


Parameter 


Read Cycle Time 

Address Access Time * 2 

CS Access Time * 3 

Output Enable to Output Valid 
Output Hold from Address Change 
Chip Select to Output Low-Z *♦ 
Output Enable to Output Low-Z * 4 
Chip Select to Output High-Z * 4 
Output Enable to Output High-Z ** 


Symbol 


MB84256A* 

70/70L/70LL 


MB84256A- MB84256A- 

10/10L/10LL 12/12L/12LL 


MB84256A- 

1S/15L/15LL 


toe 

Ua 

_Ucs_ 

toE 

tQH 

tcLZ 

toLZ 

tcHZ 

toHZ 


Min 

"TET 


10 

10 

5 


Max 


70 

70 

35 


25 

25 


Min 

Too 


10 

12 . 

5 


Max 


100 

100 

To" 


40 

40 


Min 

Tio 


22. 

J0_ 

5 


Max 


120 

120 

50 


40 

40 


Min 

"l5o" 


10 

5 


Max 


150 

Tio 

~6o" 


50 

50 


READ CYCLE TIMING DIAGRAM 


READ CYCLE 1 : ADDRESS CONTROLLED* 2 


ADDRESS 


Dout 


’ tflC- 


•Ua- 


-toH- 


PREVIOUS DATA VALID JKXX x 


READ CYCLE 2: CS CONTROLLED* 3 


ADDRESS 


■ tRC“ 


55 VxNX 


* Ua- 


ft 


* Ucs “ 


’ tcLZ “ 


OE 


Dqut 




HIGH-Z 




-toLZ" 


toE 




DATA VALID 


^zzzzzz 




'ZZ ZZZ L 


DATA VALID 


tcHZ 


HIGH-Z 


E3 : Undefined 


Note: *1 WE is high for Read cycle. 

*2 Device is continuously selected, CS = OE = V )L . 

*3 Address valid prior to or coincident with CS transition low. 

*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB84256A-70/70L/70LL 
MB84256 A-1 0/1 OL/1 OLL 
MB84256 A-1 2/1 2L/1 2LL 
MB84256A-1 5/1 5L/1 5LL 


WRITE CYCLE *'* J 


Parameter 

Symbol 

MB84256A- 

70/70L/70LL 

MB84256A- 
10/1 OL/1 OLL 

MB84256A- 

12/12L/12LL 

MB84256A- 

15/15L/15LL 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time * 3 

twc 

70 


100 


120 


150 


ns 

Address Valid to End of Write 

Uw 

50 


80 


85 


100 


ns 

Chip Select to End of Write 

tew 

50 


80 


85 


100 


ns 

Data Valid to End of Write 

tow 

25 


40 


45 


50 


ns 

Data Hold Time 

toH 

0 


0 


0 


0 


ns 

Write Pulse Width 

twp 

50 


60 


70 


90 


ns 

Address Setup Time 

tAS 

0 


0 


0 


0 


ns 

Write Recovery Time u 

Wr 

5 


5 


5 


5 


ns 

WE to Output Low-Z * 5 

twLZ 

5 


5 


5 


5 


ns 

WE to Output High-Z * 5 

twHZ 


25 


40 


40 


50 

ns 


WRITE CYCLE TIMING DIAGRAM *' * 2 



B^l : Undefined 


Note: *1 If OE, CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite phase to 
the outputs must not be applied. 

*2 If CS (goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All write cycle are determined from last address transition to the first address transition of the next address. 

*4 twR is defined from the end point of WRITE Mode.. 

*5 Transition is measured at the point of ±500mV from steady state voltage with specified Load I in Fig. 2. 
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MB84256A-70/70L/70LL 
MB84256A-1 0/1 0L/1 OLL 
MB84256A-1 2/1 2L/1 2LL 
MB84256 A-1 5/1 5L/15LL 


WRITE CYCLE TIMING DIAGRAM *’ * 2 


WRITE CYCLE 2 : 53 CONTROLLED 



-• two* 3 — « 

* 

ADDRESS ^ 

C 3 







OE 





5 


, twR* 4 


m ' ' ' k>w ^ 

V 3 


J 

CS 


1 


5 2 

- TW 

SH 

muiawn 

^ HIGH-Z 

■ 


DATA VALIl 

tDH * 

c HIGH-Z 

* 

HIGH-Z 

ifl 

81 


P 3 

HIGH-Z 


^ [V A 

f 


: Undefined 


Note: *1 If OE, CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite phase to 
the outputs must not be applied. 

*2 If C5 goes high simultaneously with WIT high, the output remains in high impedance state. 

*3 All write cycle are determined from last address transition to the first address transition of the next address. 

*4 twR is defined from the end point of WRITE Mode.. 

*5 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB84256A-70/70L/70LL 
MB84256A-1 0/1 0L/1 OLL 
MB84256A-1 2/1 2L/1 2LL 
MB84256 A-1 5/1 5L/1 5LL 


DATA RETENTION CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Data Retention Supply Voltage #1 


2.0 


5.5 

V 

Data Retention Supply Current * 2 

Standard 

■ 



1.0 

mA 

L-Version 


1.0 

50 

pA 

LL-Version * 3 


1.0 

5.0 

Data Retention Setup Time 

toRS 

0 



ns 

Operation Recovery Time 

tR 

tRC 



ns 


Note: *1 CS> Vcn-O^V 

*2 Vdr = 3.0V, CS> Vdr -0.2V 
*3 Vdr = 3.0V, T* = 40°C 


DATA RETENTION TIMING 


DATA RETENTION 


1 


Data Retention Mode 



Vcc 

4.5V 4 

V 

V- 

Vdr 

i 

— 1 

'4.5V 


|^» toRS ► 




— fe— ^ 


CS 




CS> Vdr -0.2V 
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MB84256A-70/70L/70LL 
MB84256A-1 0/1 0L/1 OLL 
MB84256A-1 2/1 2L/1 2LL 
MB84256A-1 5/1 5L/1 5LL 


PACKAGE DIMENSIONS 


(Suffix: P) 


28 LEAD PLASTIC DUAL IN-LINE PACKAGE 




(Suffix: P-SK) 



28- LEAD PLASTIC DUAL IN-LINE PACKAGE 

(Case No. : DIP-28P-M04) 



© 1988 FUJITSU LIMITED D28018S-2C 


Dimensions in 
inches (millimeters) 
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PACKAGE DIMENSIONS (Continued) 

(Suffix: PF) x ' 


MB84256A-70/70L/70LL 
MB84256A-1 0/1 0L/1 OLL 
MB84256A-1 2/1 2L/1 2LL 
MB84256A-15/15L/15LL 


28- LEAD PLASTIC FLAT PACKAGE 

(Case No. : FPT-28P-M02) 


cqq + 010 m ^ -7c + 0.25i 

- 699__ oo8 (17 75 -0.20 )_ 


.110(2.80) MAX 
* (SEATED HEIGHT) 
0(0) MIN 
I (STAND OFF) 


465±.01 2 
| <1 1.80±0.30) 
339± .008 I 
(8.60±0.20) 


.050(1.27) 

TYP 


.01 8± .004 r— , , 

ho.45±0.10) fel^° 5 < 013) ®J 


402± .01 2 
(1 0.20±0.30) 


031 ±008 
(0.80±0.20) 


.006 ±002 
(0.1 5 ±0.05) 



Details of "A" part 


.024(0.60) 

.007(0.18) 

MAX 


©1990 FUJITSU LIMITED F28011S-4C 


Dimensions in 
inches (millimeters) 
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MB84256A-70/70L/70LL 
MB84256A-1 0/1 0L/1 OLL 
MB84256A-1 2/1 2L/1 2LL 
MB84256A-1 5/1 5L/1 5LL 


PACKAGE DIMENSIONS (Continued) 

(Suffix: PFTN) 



FPT-28P-M03 


PIN ASSIGNMENT 

(NORMAL BEND) 



TOP VIEW 


28-LEAD PLASTIC FLAT PACKAGE 

(Case No. I FPT-28P-M03) 



Details of "A" part 

.014 ( 0 . 35 ) 
MAX 


m. 


. 006 ( 0 . 15 ) 


P=] 





Dimensions in 

©1990 FUJITSU LIMITED F28018S-3C inches (millimeters) 
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MB84256A-70/70L/70LL 
MB84256 A-1 0/1 0L/1 OLL 
MB84256A-1 2/1 2L/1 2LL 
MB84256A-1 5/1 5L/1 5LL 


PACKAGE DIMENSIONS (Continued) 

(Suffix: PFTR) 


PIN ASSIGNMENT 

(REVERSE BEND) 



28-LEAD PLASTIC FLAT PACKAGE 

(Case No. : FPT-28P-M04) 



Details of "A" part 

.014(0.35) 
I I MAX 


.006(0.15) I 


| 1 .006(0.15) 
MAX 
010(0.25) 


.488 ±008 
(12.40 ±0.20) 

- \<=*\ .004(0.10) | 


.465 ±008 
(1 1.80±0.20) 
,528±.008 
(1 3.40±0.20) 


.020 ±004 
(0.50±0. 10) 


.006 ±002 
(0.1 5± 0.05) 


REF 

, .0217(0.55) 


TYP 

.008 ±.004 


(0.20±0.10) 


.31 5± .008 
( 8 . 00 ± 0 . 20 ) 


.004(0.09) ® 


| .050(1.27) MAX 
( SEATED H EIGHT) 
0(0) MIN 
(STAND OFF) 


©1990 FUJITSU LIMITED F28019S-3C 


Dimensions in 
inches (millimeters) 









Low-Power CMOS SRAMs 


Static RAM Data Book 
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July 1990 
Edition 2.0 


cP 


= — = DATA SHEET - 

MB841000-80/-80L/-10/-10L/-12/-12L 

CMOS 1M LOW POWER SRAM 



128K Words x 8 Bits CMOS Static Random Access 
Memory with Data Retention 

The Fujitsu MB841000 is a 131,072 words x 8 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory uses asynchronous 
circuitry and it may be maintained in any state for an indefinite period of time. All pins 
are TTL compatible and a single +5 V power supply is required. 

The MB841000 has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 

• Organization: 131 ,072 words x 8 bits 

• Access time: 80 ns max. (MB841 000-80/80L) 

1 00 ns max. (MB841 000-1 0/1 0L) 

1 20 ns max. (MB841 000-1 2/1 2L) 

• Static operation: no clock required 

• TTL compatible inputs and outputs 

• Three-state outputs 

• Single +5 V power supply ±1 0% tolerance 

• Low power standby: 

CMOS level 5.5 mW max. (MB841 000-80/-1 0/-12) 

1 .1 mW max. (MB841 000-80L/-1 0L/-1 2L) 

TTL level 16.5 mW max. (MB841000-80/-80L,-10/-10L,-12/12L) 

• Data retention voltage: 2.0 V min. 

• Standard 32-pin Plastic Packages: 

DIP (600 mil) MB841 000-xx(L)P 

SOP (525 mil) MB841 000-xx(L)PF 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

V,N 

—0.5 to Vcc +0.5 

V 

Output Voltage 

Vyo 

—0.5 to Vcc +0.5 

V 

Temperature Under Bias 

Tbias 

-10 to +85 

°c 

Storage Temperature Range 

Tstg 

-A0 to +125 

°c 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED «*) Fujitsu Microelectronics, Inc. 



PLASTIC PACKAGE 
(DIP-32P-M01) 



PLASTIC PACKAGE 
(FPT-32P-M03) 


PIN ASSIGNMENT 


TOP VIEW 


nc C 
Al6 C 
Au C 
Al2 C 
AzC 
A* C 
As CZ 
A, C 
A 3 C 
a 2 C 
a, C 
A 0 C 
i/o, C 
i/o* C 
i/o 3 C 

GND C 




□ Vcc 

□ A,5 

□ cs* 

□ WE 

□ A, 3 

□ A« 

□ A # 

□ An 

□ OE 

□ Am 

□ cs, 

□ i/o„ 

□ l/0 7 

□ I/O* 

□ I/Os 

□ I/O4 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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MB841 000-80/-80L 
MB841 000-1 0/-10L 
MB841 000-1 2/-12L 



CAPACITANCE (Ta=25°c,i = imhz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

I/O Capacitance (V l/o =0V) 

Ci/o 



10 

PF 

Input Capacitance (V tN =0V) 

C, N 



8 

PF 
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MB841 000-80/-80L 
MB841 000-1 0/-10L 
MB841 000-1 2/-12L 


PIN DESC 

RIPTION 

Symbol 

Pin name 

Symbol 

Pin name 

Ao to Ai6 

Address Input 

WE 

Write Enable 

I/O, to l/Oa 

Data Input/Output 

Vcc 

Power Supply (50±10%) 

OE 

Output Enable 

GND 

Ground 

cs; 

Chip Select 1 

NC 

No Connect 

CSz 

Chip Select 2 




FUNCTION TF 

(UTH TABLE 

cs; 

CS 2 

OE 

WE 

MODE 

SUPPLY 

CURRENT 

I/O PIN 

H 

X 

X 

X 

Not Selected 

IsB 


X 

L 

X 

X 

Not Selected 

IsB 


L 

H 

H 

H 

Dout Disable 

Icc 


L 

H 

L 

H 

Read 

Ice 

Dout 

L 

H 

X 

L 

Write 

Icc 

Din 


RECOMMENDED OPERATING CONDITION 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

T a 

0 


70 

°c 
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MB841 000-80/-80L 
MB841 000-1 0/-10L 
MB841 000-1 2/-12L 



DC CHARACTERISTICS 

(Recbmmended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

MB841000 

-80/10/12 

MB841Q00 

-80L/10L/12L 

Unit 

Min 

Max 


Max 

Standby Supply Current 

CS 2 <0.2V or CSi>Vcc-0 2V 
(CS 2 ^0.2V or CS2 >Vcc-0.2V) 



■ 


m 

mA 

CSi=V| H or CS 2 =V| L 

lsB2 


3 


3 

mA 

Active Supply Current 

V, n =V,h or V IL , 

CS 1= V 1Ll CS 2 =V| H 

louT=0mA 

B 

■ 

5 

■ 

5 

mA 

Operating Supply Current 

Cycle=Min. 

Duty=100%, l O uT=0mA 

| 


80 


80 

mA 

Input Leakage Current 

V, N =0V to V cc 

lu 

D 

■ 

D 

■ 

pA 

Output Leakage Current 

V, /o =0V to Vcc 

CS,=V ( h or CS 2 =V IL 
or OE=V, h or WE=V IL 

Ilio 

D 

2 

D 

2 

pA 

Input High Voltage 


V,h 

2.2 

Vcc +0.3 

2.2 

Vcc +0.3 

V 

Input Low Voltage 


V, L 

-0.3* 

0.8 

-0.3* 

0.8 

V 

Output High Voltage 

Ioh = — 1 .0mA 

VoH 

2.4 


2.4 


m 

Output Low Voltage 

l 0 L=2.1mA 

VoL 

■ 

0.4 

■ 

0.4 

D 


Note : All voltages are referenced to GND. 

* : -3.0V mm. for pulse width less than 20 ns. (V )L min. = -0.3V at DC level.) 


Output Load 


Dout _ 

(i/o) °- 


:x 

X 


Fig.2 - AC TEST CONDITIONS 


+5V 


Input Pulse Levels: 0.6V to 2.4V 

Input Pulse Rise & Fall Times: 5ns (Transient between 0.8V and 2.2V) 
Timing Reference Levels: Input : V| L =0.8V,V| H =2.2V 
Output : Vol=0.8V,Voh=2.0V 


r 2 


* Including Jig and stray capacitance 


1 

Ri 

r 2 

C L 

Parameters Measured 

msssm 

1.8K« 

990Ct 

lOOpF 

except tpLz, to U , tcHz, to H z, Vlz and t WHZ 

BEEBB 

1.8KQ 

990Q 

5pF 
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MB841 000-80/-80L 
MB841 000-1 0/-10L 
MB841 000-1 2/-12L 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
READ CYCLE *1 


Parameter 

Symbol 

MB 84 10 00-80/80 L 

MB841 000-1 0/1 0L 

MBM841 000-1 2/1 2L 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Read Cycle Time 

tftC 

80 


100 


120 


ns 

Address Access Time *2 

La 


80 


100 


120 

ns 

CSi Access Time *3 

Lei 


80 


100 


120 

ns 

CS 2 Access Time *3 

Lc2 


80 


100 


120 

ns 

Output Enable to Output Valid 

toE 


35 


40 


50 

ns 

Output Hold from Address Change 

toH 

10 


10 


10 


ns 

Chip Select to Output Low-Z *4 

tcLZ 

10 


10 


10 


ns 

Output Enable to Output Low-Z *4 

toLZ 

5 


5 


5 


ns 

Chip Select to Output High-Z *4 

tcHZ 


30 


35 


40 

ns 

Output Enable to Output High-Z *4 

toHZ 


30 


35 


40 

ns 


Note: 


*1 WE is high for Read cycle. 

*2 Device is continuously selected, CSi=OE=V| L , CS 2 =V| H . 

*3 Address valid prior to or coincident with CS 1 transition low, CS 2 transition high. 

*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB841 000-80/-80L 
MB841 000-1 0/-10L 
MB841 000-1 2/-12L 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 



Note: *1 WE is high for Read Cycle. 

*2 Device is continuously selected, CS 1 =OE=V| L , CS 2 =V tH . 

*3 Address valid prior to or coincident with CS, transition low, CS 2 transition high. 

*4 Transition is measured at the point of ±500mV from steady state voltage with specified load II in Fig. 2. 
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MB841 000-80/-80L 
MB841 000-1 0/-10L 
MB841 000-1 2/-12L 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
WRITE CYCLE *1*2 


Parameter 

Symbol 

MB841000-80/80L 

MB841000-10/10L 

M BM841 000-1 2/1 2L 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 

Write Cycle Time *3 

twc 

80 


100 


120 


ns 

Address Valid to End of Write 

Uw 

60 


80 


85 


ns 

Chip Select to End of Write 

tew 

60 


80 


85 


ns 

Data Valid to End of Write 

tow 

30 


40 


45 


ns 

Data Hold Time 

toH 

0 


0 


0 


ns 

Write Pulse Width 

twp 

50 


60 


70 


ns 

Address Setup Time 

Us 

0 


0 


0 


ns 

Write Recovery Time *4 

twR 

5 


5 


5 


ns 

Write Enable to Output Low-Z *5 

twiz 

5 


5 


5 


ns 

Write Enable to Output High-Z *5 

twHZ 


30 


35 


40 

ns 


Note: 


*1 If OE, CSi and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 

*2 If CS, goes high or CS 2 goes low simultaneously with WE high, the output remains in high impedance state. 

*3 All write cycle are determined from last address transition to the first address transition of the next address. 

*4 twR is defined from the end point of WRITE Mode. 

*5 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig.2. 
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MB841 000-80/-80L 
MB841 000-1 0/-10L 
MB841 000-1 2/-12L 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 



Note: *1 If OE, CSi and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input signals of 

opposite phase to the outputs must not be applied. 

*2 If CSi goes high or CS 2 goes low simultaneously with WE high, the output remains in high impedance state. 

*3 All write cycle are determined from last address transition to the first address transition of the next address. 

*4 t W R is defined from the end point of WRITE Mode. 

*5 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB841 000-80/-80L 
MB841 000-1 0/-10L 
MB841 000-1 2/-12L 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 
WRITE CYCLE TIMING DIAGRAM *1 *2 


WRITE CYCLE 2: CS, CONTROLLED 



If OE, CSi and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input signals of 
opposite phase to the outputs must not be applied. 

If CS; goes high or CS 2 goes low simultaneously with WE high, the output remains in high impedance state. 

All write cycle are determined from last address transition to the first address transition of the next address. 
t W R is defined from the end point of WRITE Mode. 

Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 






MB841 000-80/-80L 
MB841 000-1 0/-10L 
MB841 000-1 2/-12L 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


WRITE CYCLE TIMING DIAGRAM *1 *2 


WRITE CYCLE 3: CS2 CON 

TROLLED 


ADDRESS ^ 








OE 777 


77777 

7777777 






cs; 

XV 


<7777 

7777777 


Us 






"* tew * 

iWR 

CSa 

r 


1 



WE W\\\ 

\V\W 

r 

77777777777 

HIGH-Z 



77*7 HIGH-Z 

HIGH-Z 

^tcLZ* 5 ^ 

_ twHZ 

s, HIGH-Z 

J/ — V7 


■-'our A 

y 

[XXl : Undefined 


Note: 


*1 If OE, CSi and CS 2 are in the READ Ntode during this period, I/O pins are in the output state so that the input signals of 
opposite phase to the outputs must not be applied. 

*2 If CSi goes high or CS 2 goes low simultaneously with WE high, the output rerpains in high impedance state. 

*3 All write cycle are determined from last address transition to the first address transition of the next address. 

*4 t W R is defined from the end point of WRITE Mode. 

*5 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB841 000-80/-80L 
MB841 000-1 0/-10L 
MB841 000-1 2/-1 2L 


DATA RETENTION CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Data Retention Supply Voltage 

VdR 

2.0 


5.5 

V 

Data Retention Supply 
Current *1 

Standard 

Idr 



0.5 

mA 

L-Version 

0.1 *2 

mA 

Data Retention Setup Time 

toRS 

0 



ns 

Operation Recovery Time *2 

tR 

tRC 



ns 


Note: *1 V C c=V D r=3.0V 

^>V dr -0.2V, CS 2 >V D r- 0.2V or CS Z <0.2V (at'CS', CONTROLLED) 
CS2<0.2V (at CSs CONTROLLED) 

*2 tRc: Read Cycle Time 


DATA RETENTION TIMING 


CSi CONTROLLED 

Data Retention Mode 

\ w / 

V ° R -j 


Vcc 

4.5V J 

m — Idrs — •* 

c 4.5 V 



! — V 

CSi>Vdr-0.2V 

/ : 


2 ' 2V 2.2V 



CS 2 CONTROLLED 

Data Retention Mode 

\ v / 
v_ Vdr _y 


Vcc 

4.5V J 

« — toRS — ► 

c 4.5V 


cs. \\\\\ 

: 0.4V CS 2 £0.2V 0.4V -j 

HIM 
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MB 841 000-80/-80L 
MB841 000-1 0/-10L 
MB841 000-1 2/-1 2L 


PACKAGE DIMENSIONS 

(Suffix: P) 


32-LEAD PLASTIC DUAL IN-LINE PACKAGE 

(Case No. : DIP-32P-M0I) 




©1988 FUJITSU LIMITED D32007S-1C inches (millimeters) 
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Low-Power CMOS SRAMs 


Static RAM Data Book 
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Section 4 


Application Specific CMOS SRAMs — At a Glance 


Page 

Device 

Maximum 

Access Capacity 

Time (ns) (Organization) 

Package 

Options 


4-3 

MB81C51-25 

25 

2048 bits 

64-pin 

Ceramic 

PGA 


-60 

30 

(512 x 4-way) or 







(1024 x 2-way) 




4-17 

MB81C79B-35 

35 

73728 bits 

28-pin 

Plastic 

DIP, SOP 


-45 

45 

(8192x9) 




4-29 

MB8279RT-20 

20 

73728 bits 

32-pin 

Plastic 

DIP, SOP 


-25 

25 

(8192x9) 




4-41 

MB8287-25 

25 

262144 bits 

32-pin 

Plastic 

DIP, SOP 


-35 

35 

(32768 x 8) 




4-63 

MB8421 -90, -90L and LL 90 

16384 bits 

48-pin 

Plastic 

DIP 


-12, -12L and LL 

120 

(2048 x 8) 

52-pin 

Plastic 

DIP 





64-pin 

Plastic 

SOP 


MB8422-90, -90L and LL 

90 






-12, -12L and LL 

120 





4-67 

MB8431-90, -90L and LL 

90 

16384 bits 

48-pin 

Plastic 

DIP 


-12, -12L andLL 

120 

(2048 x 8) 

52-pin 

Plastic 

DIP 





64-pin 

Plastic 

SOP 


MB8432-90, -90L and LL 

90 






-12, -12L and LL 

120 





4-65 

MB8441-45 

45 

65536 bits 

64-pin 

Plastic 

QFP 


-55 

55 

(8192x8) 
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Application Specific SRAM 


Static RAM Data Book 


4-2 


February 1990 
Edition 2.0 


DATA SHEET 


FUJITSU 


MB81C51-25/-30 

CMOS TAG RANDOM ACCESS MEMORY 


CMOS Tag Random Access Memory 

The Fujitsu MB81 C51 is a 51 2 entry x 4 way or 1 024 entry x 2 way tag random access 
memory (Tag RAM) fabricated with CMOS technology. 

The MB81 C51 is ideal for use in cache memory systems with other RAMs. This device 
offers the advantages of compact design and high performance in cache systems for 
use with 32-bit CPUs. 


• Organization: 512 Entry x 4 way or 

1 024 Entry x 2 way 

• Access time: 30 ns max from Address Inputs 

1 8 ns max from Compare Data Inputs 

• Power consumption: 1375 mW max. 

• Single +5 V power Supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• LRU (Least Recently Used) replacement logic 

• Purge function (All-purge and partial-purge) 

• Internal parity generator/checker 

• Standard 64-pin Ceramic Pin Grid Array Package: 

PGA MB81C51-xxCR 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin with 
respect to GND 

V N 

-3.0 to +7 

V 

Output Voltage on any pin with 
respect to GND 

mu 

-0.5 to +7 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.5 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature Range 

Tstg 

-65 to +125 

°C 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



This device contains circuitry to protect the Inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit. 


Copyright © 1900 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 
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PIN FUNCTION 

Pin No. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 
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PIN DESCRIPTION 

OUTPUTS 


INPUTS 


FUNCTION TABLE 

1) BASIC FUNCTION (Any combination except below are inhibited.) 


Input 

TAG Info. 

Control Info. 

LRU 

Function Mode 


PURGE 


WRITE 

INVL 

TAG 

P bit 

V bit 

LRU 

L 

H 

X 

X 

X 

N-CNG 

N-CNG 

N-CNG 

N-CNG 

INHIBIT 3 

H 

H 

H 

X 

X 

N-CNG 

N-CNG 

N-CNG 

N-CNG 

TAG READ 

H 

H 

IT 

H 

H 

N-CNG 

N-CNG 

N-CNG 

N-CNG 1 
or UP-D 

TAG READ 

H 

H 

IT 

L 

H 


SET 

H 

UP-D 

TAG WRITE 

X 

L 

H 

X 

X 

UNDEFINED 

UNDEFINED 

L (All) 

INCLZ 

ALL PURGE 

H 

H 

If 

H 

L 

N-CNG 

N-CNG 

N-CNG/L 2 

N-CNG 1 
or RUP-D 

PARTIAL PURGE 


X : “H" or “L” 

N-CNG : No Change INCLZ : INITIALIZE 

UP-D : Up Dated RUP-D : Reversively Updated 

1. When SBLK = “L” and no-HIT, then LRU is no change (N-CNG). 

2. When SBLK = “L" and no- HIT. then V -BIt is no change (N-CNG). 

3. During INHIBIT mode, HIT and PERR outputs are “H" but the other outputs are “L". 


HIT 

HIT OUTPUT. “NOR" OF HITO TO HIT3 

HCn/RCn 

CODED OUTPUTS OF HIT OR REPLACE INFORMATION ( n = 0 - 1 ) 

HITn/REPn 

UNCODED OUTPUTS OF HIT OR REPLACE INFORMATION ( n = 0 ~ 3 ) 

PERR 

PARITY ERROR 

MHIT 

HIT OUTPUT MODIFIED BY MHENBL AND EXTH 


MODE 

MODE SELECTION 

MODE = 1 : 512 Entry x 4 Way 

MODE = 0 : 1024 Entry x 2 Way 

A0-A9 

ADDRESS INPUTS (A9 is not used for 4 way) 

TDO-19 

TAG INFORMATION INPUTS 

PURGE 

ALL-PURGE TIMING PULSE 

INVL 

PARTIAL-PURGE. V-BIT FORCED TO “0". 

LRU IS REVERSIVELY UPDATED 

SBLK 

ENABLE WAY-SELECTION EXTERNALLY AT REPLACEMENT AND INVALIDATION 

SBO, SB1 

EXTERNAL WAY-ADDRESS INPUTS 

WRITE 

WRITE CYCLE SIGNAL 

SET 

TIMING PULSE 

Write : Registrate TAG, V-bit “H”, LRU update 

Read : LRU updated 

PARTIAL PURGE : LRU reversively update, V-bit “L" 

Inh 

ALL FUNCTIONS EXCEPT PURGE ARE INHIBITED 

H/R 

OUTPUT SELECTION 

H/R =1 : Hit Information 

H/R = 0 : Replace Information 

RLATCH 

LATCH CONTROL FOR REPLACE INFORMATION 

PINV 

USE FOR “TESTING" ONLY (GENERALLY “H”) 

viKiv 

USE FOR “TESTING" ONLY (GENERALLY “H") 

MHENBL 

ENABLE MHIT OUTPUT 

EXTH 

FORCE MHIT OUTPUT TO “L” 
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2) OUTPUT PIN FUNCTION 





X: “H" or “L" 

1. Internal information, repO to rep3 are determined by on-chip LRU logic when SBLK = “L” 
information are determined by external signal of SBO & SB1 . 

2. Correct o pera tion is not guaranteed if 2 ways or more become HIT at the same time. 

3. Output of HIT Is valid when H/R = “H". 


“H”, the internal 


3) PARTIAL PURGE (INVL = “L”) 


INTERNAL INFO. 

PURGE BLOCK 

HIT 

BLOCK 


A9 SBLK SBO SB1 


SET 

~lt 

LRU 



Note: Correct operation is not guaranteed If 2 ways or more become HIT at the same time. 
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4) PARITY ERROR & V-BIT 1 ( n ; o to 3 ) 


pen 

vnO 

vnl 

PEn 

HIT Info. 2 

L 

L 

L 

L 

— 

L 

L 

H 

H 

HIT 

L 

H 

L 

H 

HIT 

L 

H 

H 

L 

HIT 

H 

L 

L 

L 

— 

H 

L 

H 

H 

HIT 

H 

H 

L 

H 

HIT 

H 

H 

H 

H 

HIT 


1. PERR is “NOR” of PEO to PE3 

2. Output information when Internal “HIT" is valid. 


pen : Internal parity error of way “n" 
vnO/vnl : Duplicate validity bits. 

PEn : Determined by the following equation. 

PEn = (vnO + vnl) • pen + (vnO © vnl) 


BASIC FUNCTIONS 


TAG READ 

A comparison between the TAG input data (TDO-19) and the 
contents of the addressed location is p erfo rmed. If both data 
are the same, that is “FOUND”. Then HIT will be “LOW” and 
outputs of HCn, HITn indicate hitted “Associative way”. In the 
case of “NOT-FOUND". the TAG RAM will specify the “way”, 
which should be replaced, by using the LRU logic automatically. 

The replacement Information will be presented at the outputs of 
RCn and REPn by forcing the H/R input into “LOW". These 
signals will be latched and used for the data Memory move-in 
operation. 

TAG WRITE 

When “NOT-FOUND” is occurred, the TAG-RAM also should 
be updated . Th e write operation is performed by WRITE 
“LOW” and SET pulse input. The TAG data will be written into 
the proper “way” by the internal LRU logic. 

TAG-WRITE mode, V-bit (Validity bit) and the parity are set, 
and LRU logic is updated. 

On the other hand, It will be able to specify the “way” 
externally by using SBLK, SBO and SB1 inputs. 


ALL PURGE 

By asserting PURGE input “LOW" , the V-blt are reset and LRU 
logic is initialized. 

In this operation, the contents of each TAG and its parity will 
not be Identified. 

PARTIAL PURGE 

The partial purge operation Is performed by INVL “LOW” and 
SET pulse input. 

The V-bit, which Is specified by the address inputs, will be 
reset, and LRU logic will be reversively updated. 


4-9 




MB81C51-25 

MB81C51-30 


RECOMMENDED OPERATING CONDITIONS (Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

Ta 

0 


70 

°C 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Test Condition 

Symbol 

Min 

Max 

Unit 

Input Leakage Current 

VlN = 0 V to Vcc 

ILI 

-10 

10 

*lA 

Operating Supply Current 

Dout = Open, Cycle = min. 

Icc 


250 

mA 

Input Low Voltage 


VlL 


0.8 

V 

Input High Voltage 


VlH 

2.2 

6.0 

V 

Output Low Voltage 

Iol = 8mA 

VOL 


0.4 

V 

Output High Voltage 

Ioh = -4mA 

VOH 

2.4 


V 


Note: 

*-3.0V min. for pulse width less than 20ns. 
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INPUT PULSE LEVELS 

INPUT PULSE RISE AND FALL TIMES 


TIMING REFERENCE LEVELS 
OUTPUT LOAD: 


Fig. 3 - AC TEST CONDITION 

0.0V to 3.0V 

5ns (Transient time between 0.8V and 2.2V) 


30pF - 
(Including Jig) 




AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
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TAG WRITE CYCLE (MODE* "B* Of "L w * PURGE » WRITE * "L*. INVL * rt H\ H/R * "L”, INH *~H") 

Parameter 

Symbol 

MB81 C51-25 

MB81C51-30 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time 

twc 

50 


50 


ns 

Address Valid to RCn, REPn 

tAR 


35 


40 

ns 

Address Setup Time for SET 

tAS 

25 


25 


ns 

TAG Data Setup Time for SET 

tTS 

25 


25 


ns 

SET Pulse Width 

tsw 

20 


20 


ns 

SET Recovery Time 

tSR 

5 


5 


ns 

RLATCH Setup Time 

tRLS 

10 


10 


ns 

SBLK, SBO, SB1 Setup Time for SET 

tSBS 

25 


25 


ns 

SBLK, SBO, SB1 Setup Time for PCn, REPn 

tSBR 


25 


25 

ns 

PCn, REPn Hold Time for SBLK, SBO, SB1 

tSH 

0 


0 


ns 

SBLK Hold Time 

tSBH 

5 


5 


ns 

PINV, VI NV Setup Time for SET 

tis 

25 


25 


ns 

Piiw, VJNV Hold Time 

tlR 

5 


5 


ns 


PERTIAL PURGE (MODE * «H H or PURGE * *H\ WRITE * "H”, INVL * *L\ H/R * Of *L H , INK * «H», 

RLATCH w »L’\ piNV* "H« or "1" , VtNV « "H* Of *'L’') 

Parameter 

Symbol 

MB81 C51-25 

MB81 C51-30 

Unit 

Min 

Max 

Min 

Max 

Pertial Purge Cycle 

tPPC 

50 


50 


ns 

Address Setup Time for SET 

tAS 

25 


25 


ns 

TAG Data Setup Time for SET 

tTS 

25 


25 


ns 

SET Pulse Width 

tsw 

20 


20 


ns 

SET Recovery Time 

tSR 

5 


5 


ns 

SBLK, SBO, SB1 Setup Time for“SET 

tSBS 

25 


25 


ns 

SBLK, SBO, SB1 Hold Time 

tSBH 

5 


5 


ns 


ALL PURGE (SET * Other control inputs are “H” or “L”) 

Parameter 

Symbol 

MB81 C51-25 

MB81 C51-30 

Unit 

Min 

Max 

Min 

Max 

All Purge Cycle Time 

tAPC 

100 


100 


ns 

Purge Pulse Width 

tPPW 

50 


50 


ns 

Purge Recovery Time 

tPR 

50 


50 


ns 
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4 


Notes 1: Valid at H/R = “H". 

2: Valid at H/R = “L\ 

3: LRU is updated at SET = “L". 

4: Replace latched at RLAJCH = “H". 
5: Valid at SBLK = "L". 

6: Valid at SBLK = “H\ 
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TAG WRITE CYCLE (MODE = “H" or “L", PURGE = “H\ WRITE = “L\ INVL = 
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PARTIAL PURGE CYCLE (MODE = “H” or “L", PURGE = “H" , WRIT E = “H", INVL = “L”, H/R = “H" or “L", INH = “H\ 
RLATCH = “L\ PINV = “H” or "L", VINV = “H" or “L") 


AO - A9 


TDO - TD19 
(Note 1) 


SET 


SBLK 


SBO, SB1 
(Note 3) 



Notes: 

1. Valid at SBLK = "L". 

2. LRU is reversively updated, V-bit “L”. 

3. Valid at SBLK = “H" . 


All purge (SET = “H”, OTHER CONTROL INPUTS ARE “H" or “L") 

1 


> 

o 

> 

(O 

ki A 

^ INPUT VALID 





* tPPW * 

\ ? 

* tPR *■ 

PURGE 




LAP<J 
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PACKAGE DIMENSION 

(Suffix: -CR) 




©1988 FUJITSU LIMITED R64008S-2C 


(METAL SEAL) PIN GRID ARRAY PACKAGE 
(CASE No.: PGA-64C-A02) 


.050(1. 27)DIA TYP 

,100±.010 / 



Dimensions in 
inches (millimeters) 






October 1989 
Edition 1.0 


== 1 1 DATASHEET = — 

MB8 1 C79B-35/-45 

CMOS 72K-BIT HIGH-SPEED SRAM 


Fujitsu 


8K Words x 9 Bits High-Speed CMOS Static Random 
Access Memory with Automatic Power Down 

The Fujitsu MB81C79B is a 8,192 words x 9 bits static random access memory 
fabricated with CMOS technology. The 9-bit organization of this device is desirable for 
use in a parity checkf unction. This device also has two fast column addresses, making 
it very suitable to use as cache buffers. To make power dissipation lower, peripheral 
circuits use CMOS technology, and to obtain smaller chip size, cells use NMOS 
transistors and resistors. All pins are TTL compatible and a single +5 V power supply is 
required. 

The MB81 C79B offers low power dissipation, low cost, and high performance. 

• Organization: 8, 1 92 words x 9 bits 

o Static operation: no clock or timing strobe required 

• Access time: t^ - t A csi » 35 ns max, toe - 10 ns max. 

A1 1 , A1 2 access time » 1 2 ns max. (MB81 C79B-35) 
tAA- t A csi « 45 ns max, toe - 1 5 ns max. 

A1 1 , A1 2 access time - 1 5 ns max. (MB81 C79B-45) 

• Low power consumption: 550 mW max. (Operation) 

138 mW max. (TTL Standby) 

83 mW max. (CMOS Standby) 

• Single +5 V power supply ±1 0% tolerance 
o TTL compatible inputs and outputs 

• Three-state inputs and outputs 

• Chip select for simplified memory expansion, automatic power down 

• Electrostatic protection for all inputs and outputs 

• Standard 28-pin Plastic Packages: 

Skinny DIP (300 mil) MB81 C79B-xxPSK 
SOP (450 mil) MB81 C79B-xxPF 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage on any pin with 
respect to GND 

V| N 

-3.5 to +7.0 

a 

Output Voltage on any I/O pin 
with respect to GND 

VoUT 

-0.5 to +7.0 

D 

Output Current 

■OUT 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

mm 

Storage Temperature Range 

Tstg 

-40 to +125 

mm 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 



PLASTIC PACKAGE 
DIP-28P-M04 



PLASTIC PACKAGE 
FPT-28P-M02 


PIN ASSIGNMENT 

A« 

q 

1 

^ 28 

□ Vcc 

As 

c 

2 

27 

□ WE 

A. 

c 

3 

26 

□ CS, 

a 7 

c 

4 

25 

□ A, 

A, 

c 

5 

24 

□ A, 

A. 

c 

6 

23 

□ Ac 

Aio 

c 

7 

TOP 22 

□ OE 

A„ 

c 

8 

VIEW 21 

□ A, 

A« 

c 

9 

20 

□ cs; 

I/O, 

c 

10 

19 

□ VO* 

I/O, 

c 

11 

18 

□ I/O, 

I/O, 

c 

12 

17 

□ I/O/ 

I/O* 

c 

13 

16 

□ I/O, 

GND 

c 

14 

15 

□ I/O, 







This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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A fl O— 
A,° 0~ 
*A,i O- 

Al2 

a 3 O— 


OE 


WE 


CS, ■ 
CS* ■ 


‘ Fast address 


Fig. 1 — MB81C79B BLOCK DIAGRAM 


ADDRESS 

BUFFER 


CS* 


BUFFER 


T 

CS 


ROW 

DECODER 


256 x 32 x 9 
MEMORY CELL 
ARRAY 


' Vcc 
■ GND 





ADDRESS 

BUFFER 


I/O GATE 
& 

COLUMN DECODER 





DATA I/O BUFFER 


CS 


o J I « > oido <> 


I/O, I/Os I/O, I/O, I/O, 
I/O, I/O, I/O, I/O, 


CD — CD> 

H> — 


TRUTH TABLE 


POWER 

DOWN 


I 


CSi 

CSa 

WE 

OE 

MODE 

SUPPLY 

CURRENT 

I/O 

STATE 

H 

X 

X 

X 

STANDBY 

IsB 

HIGH-Z 

L 

L 

X 

X 

DESELECT 

Ice 

HIGH-Z 

L 

H 

H 

H 

Dour DISABLE 

lee 

HIGH-Z 

L 

H 

H 

L 

READ 

Ice 

Dout 

L 

H 

L 

X 

WRITE 

Ice 

Din 


CAPACITANCE (t a =25° c, f = imhz> 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (V| N =OV) (CS,. CS 2 , OE, WE) 

C„ 


7 

pF 

Input Capacitance (V, N =OV) (Other Inputs) 

C H 


6 

PF 

I/O Capacitance (Vi/o=OV) 

Ci/o 


8 

PF 
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RECOMMENDED OPERATING CONDITIONS 

(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Input Low Voltage 

V|L 

-2.0* 


0.8 

V 

Input High Voltage 

V| H 

2.2 


6.0 

V 

Ambient Temperature 

t a 

0 


70 

°c 


* -2.0V Min. for pulse width less than 20ns. (V*. Min=-0.5V at DC level) 


DC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted) 


Parameter 

Symbol 

Min 

Max 

Unit 

Test Condition 

Input Leakage Current 

lu 

-10 

10 

pA 

V 1N =0V to Vcc 

Output Leakage Current 

Ilo 

-10 

10 

pA 

CSi=V, H or CS 2 =V IL or WE=V il or 
OE=V| H , Vout=0V to Vcc 

Operating Supply Current 

Icc 


130 

mA 

CSi=V„. 

l/0=Open, Cycle=Min 

Standby Supply Current 

IsBI 


15 

mA 

Vcc=Min to Max. CSl=Vcc-0 2V 
V, n ^ 0.2V or V, n >Vcc-0.2V 

lsB2 


25 

mA 

o| 

coj 

Ti 

< 

X 

Output Low Voltage 

VoL 


0.4 

V 

loL=8mA 

Output High Voltage 

VOH 

2.4 


V 

loH^mA 

Peak Power-on Current 

Ipo 


50 

mA 

Vcc=0V to Vcc Min. 

CS,=Lower of Vcc or V )H Min. 
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MB81C79B-45 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
READ CYCLE*' 


Parameter 

Symbol 

MB81 C79B— 35 

MB81C79B-45 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

W 

35 


45 


ns 

Address Access Time * 2 

tAA 


35# 1 


45#2 

ns 

CSl Access Time * 3 

tACSI 


35 


45 

ns 

CS 2 Access Time * 3 

UcS2 


15 


20 

ns 

Output Hold from Address Change 

toH 

3 


3 


ns 

OE Access Time 

toE 


10 


15 

ns 

Output Active from CSi * 4 * 5 

tL21 

5 


5 


ns 

Output Active from CS 2 * 4 * 5 

L_Z2 

2 


2 


ns 

Output Active from OE * 4 * 5 

toLZ 

2 


2 


ns 

Output Disable from CSi * 4 * 5 

tnzi 


20 


25 

ns 

Output Disable from CS 2 * 4 * 5 

t«Z2 


20 


25 

ns 

Output Disable from OE * 4 * 5 

toHZ 


20 


25 

ns 


Note : *1 WE is high for Read cycle. 

*2 Device is continuously selected, CSi=Vn_, CS2=V| H and OE=V| L . 

*3 Address valid prior to or coincident with CSi transition low, CS 2 transition high. 
*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load II in Fig. 2. 

#1 All, A12 address access time is 1 2ns max. 

#2 All, A1 2 address access time is 15ns max. 
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WRITE CYCLE * 1 


Parameter 

Symbol 

MB81 C79B— 35 

MB81C79B-45 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time * 2 

toe 

35 


45 


ns 

CS, to End of Write 

tcwi 

30 


40 


ns 

CS 2 to End of Write 

tcw 2 

20 


25 


ns 

Address Valid to End of Write 

Uw 

30 


40 


ns 

Address Setup Time 

Us 

0 


0 


ns 

Write Pulse Width 

top 

20 


25 


ns 

Data Setup Time 

tow 

17 


20 


ns 

Write Recovery Time * 3 

twR 

3 


3 


ns 

Data Hold Time 

toH 

0 


0 


ns 

Output High-Z from WE * 4 * 5 

toz 


15 


20 

ns 

Output Low-Z from WE * 4 * 5 

tow 

0 


0 


ns 


Note: *1 If CS, goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All write cycles are determined from the last address transition to the first address transition of next address. 
*3 t WR is defined from the end point of Write Mode. 

*4 Transition is specified at the point of ±500mV from steady state voltage. 

*5 This parameter is specified with Load II in Fig. 2. 
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PACKAGE DIMENSIONS 
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PACKAGE DIMENSIONS 


28- LEAD PLASTIC FLAT PACKAGE 

(Case No. ! FPT-28P-M02) 


0 . 20 '“ 


BHHHHHHHH3HHH 


6 


rnmrmFm 


.050(1.27) .01 8± .004 


465±.012 
(1 1.80±0.30) 
.339± .008 I 
(8.60±0.20) 




TYP ~(0.45± 0.1 0)^1 ^-005(0.1 3)®J 


n 




MlWlllllMltaMlH 


Li 


Oj .004(0.10) 
.650(16.51) REF — 


©1988 FUJITSU LIMITED F28011S-3C 


r-rf 


.110(2.80) MAX 


(SEATED HEIGHT) 
0(0) MIN 


(STAND OFF) 


.402 ±.01 2 
(1 0.20±0.30) 


.031 ±008 
(0.80±0.20) 


J0J5_±_0_05[ 
Details of "A" part 



Dimensions in 
inches (millimeters) 
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1 = - - = == DATA SHEET 7-T3— 

MB8279RT-20/-25 

CMOS 72K-BIT HIGH-SPEED SRAM 


FUJITSU 


8K Words x 9 Bits Synchronous CMOS Static Random 
Access Memory with Automatic Power Down 

The Fujitsu MB8279RT is a 8,192 words x 9 bits static random access memory 
fabricated with a CMOS silicon gate process. 

Write operation is initiated by an internal write pulse generator, which is driven by the 
CLK input; therefore, external control of write pulse width is not necessary. Compared to 
the traditional RAM, the MB8279RT provides improved system level cycle time 
because signal skews are not involved. 

The MB8279RT is housed in 32-pin plastic skinny DIP and SOP packages. All pins are 
TTL compatible and a single +5 V power supply is required. 

• Organization: 8, 1 92 words x 9 bits 

• Access time: tACL- 20 ns max. (MB8279RT-20) 

tAcs 2 ■ tp £2 ** 1 0 ns max. 


t AC L “ 25 ns max. (MB8279RT-25) 

Iacs 2 “ tpE 2 * 1 2 ns max. 

• Registered addresses, CS 1 , WE and data inputs 

• Write cancel function by asynchronous CS 2 pin 

• On-chip write pulse generator 

• On-chip parity checker 

• CMOS peripheral circuits 

• Single +5 V power supply ±1 0% tolerance with low current drain: 

120mA max. Active operation 
30 mA max. Standby operation 

• Common data inputs and outputs 

• TTL compatible inputs and outputs 

• Three-state data outputs and open drain parity error outputs 

• Standard 32-pin Plastic Packages: 

Skinny DIP (300 mil) MB8279RT-xxPSK 
SOP MB8279RT-xxPF 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

v, N 

—3.5 to +7.0 

V 

Output Voltage 

V|/o 

-0.5 to +7.0 

V 

Output Current 

•out 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Trias 

-10 to +85 

°C 

Storage Temperature Range 

Tstg 

-40 to +125 

°c 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



PIN ASSIGNMENT 


(TOP VIEW) 


a 3 c 

1 

32 

3 V cc 

a 4 C 

2 

31 


A s c 

3 

30 

2 A, 

A.C 

4 

29 

3 A. 

a, c 

5 

28 

3 CLR 

A e C 

6 

27 

□ CLK 

A. C 

7 

26 

□ INH 

Aio E 

8 

25 

□ cs, 

A„ C 

9 

24 

□ WE 

A 12 c 

10 

23 

□ cs 2 

I/O, c 

11 

22 

□ PE 

i/o 2 c 

12 

21 

3 I/O, 

i/o 3 c 

13 

20 

=> l/O e 

i/o 4 c 

14 

19 

□ I/O, 

i/o 5 c 

15 

18 

□ I/O, 

GND C 

16 

17 

□ GNDQ 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 


Copyright © 1990 by FUJITSU LIMITED «id Fujitsu Microelectronics, Inc. 
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Max 

Unit 

8 

PF 

6 

PF 


























MB8279RT-20 

MB8279RT-25 


PIN DESCRIPTION 


Symbol 

Pin name 

Input/ 

Output 

Function 

CLK 

Clock 

Input 

Address, CS, and WE are fetched at the rising edge of the CLK, and D, N is 
fetched at falling edge of the CLK. 

INH 

Inhibit 

Input 

While INH=‘‘H”, a low level of CLK is disabled. 

CLR 

Clear 

Input 

When CLR=“L”, the contents of CS, and WE register are cleared to 
standby. 

Ao to A, 2 

Address Input 

Input 

Synchronous address inputs. 

cs; 

Chip Select 1 

Input 

Synchronous Chip Select 1 (CS,) input. 

(This pin can be used as power down.) 

CS 2 

Chip Select 2 

Input 

Asynchronous high-speed Chip Select 2 (CS 2 ) input. 

(This pin can be used as write cancel.) 

WE 

Write Enable 

Input 

Synchronous Write Enable (WE) input. 

I/O, to l/O g 

Data Input/Output 

Input/ 

Output 

Data inputs/outputs. 

(Synchronous data input/Asynchronous data outputs) 

PE 

Parity Error 

Output 

Asynchronous parity error output: PE output remains High-Impedance 
state through undefined area. 

Vcc 

Power Supply 

- 

+5V ±10% power supply. 

GNDQ 

Ground for Output 

- 

Ground for output circuits. 

GND 

Ground for Others 

- 

Ground for other circuits. 


TRUTH TABLE 




cs 2 

WE 

MODE 

I/O PIN 

PE OUTPUT PIN 

SUPPLY CURRENT 

L 

X 

D 

X 

STANDBY 

HIGH-Z 

HIGH-Z 

STANDBY 

H 

H 

X 

D 

STANDBY 

HIGH-Z 

HIGH-Z 

STANDBY 

H 

D 

D 

D 

CHIP DISABLE 

HIGH-Z 

HIGH-Z 

ACTIVE 

H 

D 

H 

H 

READ 

^OUT 

■PE OUTPUT 

ACTIVE 

H 

m 

H 

n 

WRITE 

Din 

HIGH-Z 

ACTIVE 


Legend: H=High l evel, L=Low level, X=Don’t care. 

Notes: CS, , and WE are input at the rising edge of the CLK. 

PE output remains High-Impedance state through undefined area. 
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MB8279RT-20 

MB8279RT-25 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

t a 

0 


70 

°C 


DC CHARACTERISTICS 

(Recommended operating conditions otherwise noted) 


Parameter 

Test Conditions 

Symbol 

Min 

Max 

Unit 

Standby Supply Current 

CSi=V IH 

IsB 


30 

mA 

Operating Supply Current 

CSi=V IL) l/0=0pen 

Cycle=min. 

| 


120 

mA 

Input Leakage Current 

V in =GND to Vc, 

I.L 

-10 

10 

HA 

Output Leakage Current 

CS,=V IH , or CS 2 =V IL 
v out =gnd to V cc 

Ll/O 

-10 

10 

mA 

Input Low Voltage 


V, 

-2.0*1 

0.8 

V 

input High Voltage 


V,h 

2.2 

6.0 

V 

Output High Voltage 

l OH =-4mA 

VoH 

2.4 


V 

Output Low Voltage 

Dqut 

l ol =8mA 

v OL 


0.4 

V 

PE 

l OL =16mA 

Peak Power-on Current* 2 

V CC =GND to 4.5V 

CLR=GND 

Ipo 


120 

mA 


Note: *1 -2. 0 V Min , for pulse width less than 20ns. (V 1L =-0.5V at DC level) 

*2 The CLR input should be connected to GND to keep the device deselected. 
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MB8279RT-20 

MB8279RT-25 


Fig. 2 - AC TEST CONDITIONS 


• INPUT PULSE LEVELS: 

• INPUT PULSE RISE & FALL TIMES: 

• TIMING REFERENCE LEVELS: 

• OUTPUT LOAD 


5V 



0.6V TO 2.4V 

5ns (Transient between 0.8V and 2.2V) 

INPUT: V (L =0.8V, V 1h =2.2V 

OUTPUT: V ol =0.8V, V oh =2.2 V 


5 V 



•INCLUDING JIG AND STRAY CAPACITANCE. 

(C L =5pF for t^r, t HZ , t^g. IhZ 2 an< ^ fcRHz) (C L =5pF for tp,^, t pHZ , t pLZ2 . tpHZ 2 anc l tcRHz) 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
READ CYCLE 


Parameter 

Symbol 

MB8279RT-20 

MB8279RT-25 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

When on uses PE 

*RC 

20 


25 


ns 

When uses PE 

*RC 

25 


30 


ns 

Clock "H” Level Pulse Width 

fcLH 

8 


10 


ns 

Clock "L” Level Pulse Width 

tcLL 

8 


10 


ns 

Input Setup Time 

ts 

4 


4 


ns 

Input Hold Time 

t H 

2 


2 


ns 

Clock Access Time 

Dour 

f*CL 


20 


25 

ns 

“PE 

*PE 


25 


30 

ns 

CS 2 Access Time 

Dout 

f ACS2 


10 


12 

ns 

“PE 

fpE2 


10 


12 

ns 

CS 2 to Output Low-Z 

DoUT 

tlZ2 

2 


2 


ns 

"PE 

fpLZ2 

2 


2 


ns 

CS 2 to Output High-Z 

Dqut 

t«Z2 

2 

8 

2 

10 

ns 

“PE 

tpHZ2 

2 

8 

2 

10 

ns 

Output Hold from Clock 

DouT 

ton 

2 


2 


ns 

"PE 

tpH 

2 


2 


ns 

Output Hold from CS 2 

^OUT 

LjH2 

2 


2 


ns 

PE 

tpH2 

2 


2 


ns 
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Not© 1: PE output remains High-Impedance state through undefined area. 
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WRITE CYCLE 


Parameter 

Symbol 

MB8279RT-20 

MB8279RT-25 


Min 

Max 

Min 

Max 

Write Cycle Time 

W; 

20 


25 



Clock “H” Level Pulse Width 

^Cl-H 

8 


10 



Clock “L” Level Pulse Width 

w 

8 


10 



Input Setup Time 

ts 

4 


4 



Input Hold Time 


2 


2 



CS 2 Setup Time 

^CS 

2 


2 



CS 2 Hold Time 

tcH 

8 


10 



Data Setup Time 

^DS 

0 


0 



Data Hold Time 

^DH 

6 


6 



CLK to Output High-Z 

Dour 

tnz 

2 

8 

2 

10 


PE 

Vhz 

2 

8 

2 

10 


CLK to Output Low-Z 

Doirr 

t|2 

2 


2 



"PE 

^PLZ 

2 


2 




CLOCK INHIBIT TIMING 


Parameter 

Symbol 

MB8279RT-20 

MB8279RT-25 


Min 

Max 

Min 

Max 

Clock Inhibit Setup Time 

tcLIS 

2 


2 



Clock Inhibit Hold Time 

IcUH 

2 


2 



Clock Enable Setup Time 

tcLES 

2 


2 



Clock Enable Hold Time 

*CLEH 

0 


0 




REGISTER CLEAR TIMING 


Parameter 

Symbol 

MB8279RT-20 

MB8279RT-25 


Min 

Max 

Min 

Max 

Clear Pulse Width 

^CRW 

7 


7 



Clear Hold Time 

tcRH 

10 


10 



Clear Recovery Time 

tcRR 

10 


10 



Clear to Output High-Z 

tcRHZ 

2 

8 

2 

10 
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Note 1: When CS 2 = “H" level, write operation is excuted and when CS 2 = "L” level, write operation is cancelled. 
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EXAMPLE OF MB8279RT BASIC FUNCTION 

CASE 

READ a 

WRITE b 

READ c 

READd 


CLK 


r \ 


/ \ 



f \ 


f \ 


/ — 


/ 

\_ 




_7 

\_ 


\_ 

/ 


ADD X a X 

XZXF 


XDd 

XZ)^ 

XDC 








WE J \ 



T 


rxn 









I/O 


X 

A 


B 


— C 


c 


PREVIOUS DATA DATA OUT DATA IN 


DATA OUT 

DATA OUT 

CS 2 





CANCEL 





CASE 

READ a 

WRITE b 

DUMMY 

READ c 


CLK 


f — \ 


r — s 



t \ 


/ \ 


/ — 



\_ 

/ 


V. 

— / 

V_ 

_/ 

V_ 

_ _/ 


INH 




f 


— 

X 

















CS 2 








— CANCEL 
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PACKAGE DIMENSIONS (Continued) 

32-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-32P-M02) 
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= — - — DATASHEET — 

MB8287-25/-35 

CMOS 288 K-BIT HIGH-SPEED SRAM 


FUJITSU 


32K Words x 8 Bits Static Random Access Memory with 
Automatic Power Down 

The Fujitsu MB8287 is a 32,768 words x 8 bits static random access memory with 
parity generator and checker, and fabricated with CMOS technology. To obtain a 
smaller chip size, the cell uses NMOS transistors and resistors. This device is housed 
in a 300 mil DIP package with tow (605 mW max.) power dissipation. All pins are TTL 
compatible and a single +5 V power supply is required. 

A separate chip select (C57) pin simplifies multipackage systems design by permitting 
the selection of an individual package when outputs are OR-tied, and then 
automatically powering down the other deselected packages. 

The MB8287 offers low power dissipation, low cost, and high performance. 

• Organization: 32,768 words x 8 bits 

• Static operation: no clocks or timing strobe required 

• Access time: t/^ « t AC si - 25 ns max, t AC s 2 » 1 4 ns max. (MB8287-25) 

tAA- Ucsi -35 ns max, t AC s 2 « 15 ns max. (MB8287-35) 

• Low power consumption: 715 mW max. (Operating) for 25 ns 

605 mW max. (Operating) for 35 ns 
138 mW max. (TTL Standby) 

83 mW max. (CMOS Standby) 

• Single +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capacity 

• Chip select for simplified memory expansion 

• Electrostatic protection for all inputs and outputs 

• Standard 32-pin Plastic Packages: 

Skinny DIP (300 mil) MB8287-xxPSK 
SOP (450 mil) MB8287-xxPF 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 


Input Voltage on any pin with 
respect to GND 

V,N 

-3.5 to +7.0 

V 

Output Voltage on any I/O pin 
with respect to GND 

VoUT 

-0.5 to +7.0 


Output Current 

•OUT 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Trias 

-10 to +85 

wm 

Storage Temperature Range 

T S tg 

-45 to +125 

HU 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



PLASTIC PACKAGE 
(DIP-32P-M02) 



PLASTIC PACKAGE 
(FPT-32P-M02) 


PIN ASSIGNMENT 

AsC 

1 ^ 

32 

□ 

Vcc 

A 4 c 

2 

31 

□ 

As 

A 3 C 

3 

30 

□ 

A7 

a 2 C 

4 

29 

□ 

As 

A, C 

5 

28 

□ 

a 9 

Ao C 

6 

27 

□ 

A,o 

A12 C 

7 

26 

3 

A„ 

A13 C 

8 TOP VIEW 25 

□ 

N.C. 

A 14 L 

9 

24 

□ 

CS, 

OEC 

10 

23 

□ 

WE 

cs 2 c 

11 

22 

□ 

l/ 0 8 

PEC 

12 

21 

□ 

l/ 0 7 

i/o, c 

13 

20 

□ 

I/Os 

i/o 2 c 

14 

19 

□ 

l/ 0 5 

I/ 03 C 

15 

18 

□ 

I/O4 

gndC 

16 

17 

□ 

GNDQ 

1 






This device contains circuitry to protect the Inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 
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CAPACITANCE (TA=25°c,f = iMHz) 
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RECOMMENDED OPERATING CONDITIONS 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

T a 

0 


70 

°c 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Test Condition 

Min 

Max 

Unit 

Standby Supply Current 

Ubi 

CS^Vcc -0.2V 

V IN >Vcc -0.2V or V, n <0.2V 


15 

mA 


V, n <0.2V 

CS,=V 1H 


25 

mA 

Operating Supply 
Current 

25ns 

Ice 

l O uT=0mA, CSi=Vil 

Cycle=Min. 


130 

mA 

35ns 

110 

Input Leakage Current 

lu 

V, N =0V to Vcc, Vcc*Max. 

-5 

5 

pA 

Output Leakage Current 

■ 

CSi=Vi H or CS 2 =Vil or 

WE=V IL or OE*V ih , 

V,<,-0V to Vcc 

-5 

5 

pA 

Input Low Voltage 

V|L 


-2.0* 1 

0.8 


Input High Voltage 

V| H 


2.2 

6.0 

V 

Output High Voltage 

VoH 

Ioh = — 4mA 

2.4 


V 

Output Low Voltage 

V OL 

Iol = S^A 


0.4 

mm 


Note: *1 -2.0V Min. for pulse width less than 20ns. (Vh_ min.=-0.5V at DC level) 


Fig. 2 - AC TEST CONDITIONS 


• Input Pulse Levels: 

• Input Pulse Rise & Fall Times: 

• Timing Reference Levels: 

• Output Load: 


0.6V to 2.4V 

3ns (Transient between 0.8V and 2.2V) 
Input : V il =0.8V, V, h = 2.2V 
Output : V O l=0.8V, V oh =2.2V 



Ri 

Ra 

c u 

Parameters Measured 

Load 1 

480kQ 

255Q 

30pF 

except tLZ, tHZ, twz, tow, toLZ, toHZ, tpHZ 3nd tpoHZ 

Load II 


255Q 

5pF 

tlZ, tHZ, twz, tow, toLZ, toHZ, tpHZ 3nd tpoHZ 



*1 PE pin is included. 

*2 Including Scope and Jig Capacitance 
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MB8287-25 

MB8287-35 


AC CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 

READ CYCLE* 1 


Parameter 

Symbol 

MB8287-25 

MB8287-35 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tflc 

25 


35 


ns 

Address Access Time* 2 

tAA 


25 


35 

ns 

CSt Access Time* 3 

tACSI 


25 


35 

ns 

CS 2 Access Time* 3 

tACS2 


14 


15 

ns 

OE Access Time 

toE 


12 


14 

ns 

Output Hold from Address Change 

toH 

3 


3 


ns 

Output Active from CS/ 4 

tui 

5 


8 


ns 

Output Active from CS 2 * 4 

tl_Z2 

2 


3 


ns 

Output Active from OE* 4 

toLZ 

2 


3 


ns 

Output Disable from CS/ 4 

tlHZI 

1 

15 

1 

15 

ns 

Output Disable from CS 2 * 4 

tHZ2 

1 

15 

1 

15 

ns 

Output Disable from OE* 4 

toHZ 

1 

15 

1 

15 

ns 

Parity Error Access from Address* 2 

tAPA 


28 


40 

ns 

Parity Error Access from CS,* 3 

tAPCSI 


28 


40 

ns 

Parity Error Access from CS 2 * 3 

tAPCS2 


14 


15 

ns 

Parity Error Access from OE 

tAPOE 


12 


14 

ns 

Parity Error Hold from Address Change 

tpOH 

3 


3 


ns 

Parity Error Disable from Address Change* 4 

tpHZA 


20 


25 

ns 

Parity Error Disable from CS,* 4 

tpHZI 

1 

15 

1 

15 

ns 

Parity Error Disable from CS 2 * 4 

tpHZ2 

1 

15 

1 

15 

ns 

Parity Error Disable from OE* 4 

tpOHZ 

1 

15 

1 

15 

ns 


Note: *1 WE is high for Read Cycle. 

*2 Device is continuously selected, CS^Vil, CS 2 =V| H and OE=V, L . 

*3 Address valid prior to or coincident with CS^ transition low, CS 2 transition high. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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READ CYCLE TIMING DIAGRAM * 1 


READ CYCLE : ADDRESS CONTROLLED* 2 



PREVIOUS DATA VALID 


Dour VALID 


READ CYCLE : CS,, CS 2 CONTROLLED* 1 



f i : Don’t Care 





MB8287-25 
MB 8287-35 



PARITY READ FUNCTION TIMING DIAGRAM * 1 ’ 5 

1) ADDRESS CONTROLLED* 2 



* toe 



ADDRESS ^ 

L 2 

INPUT VALID 

C 3 


f y-'- •• •••• • •• '• 


[*- t A PA ► 



^ tpHZA 4 — ► 


HIGH-Z 


tpOH 



HIGH-Z 

"PE 

\ 

r DATA VALID 

3 

LLL 

/ 


2) CS 1( CS 2 CONTROLLED* 3 


ADDRESS 


CS, 


CS 2 


OE 


PE 



Note: 


*1 WE is high for Read Cycle. 

*2 Device is continuously selected, CS t = "L", CS 2 = "H" and OE « “L” 

*3 Address valid prior to or coincident with CS, transition low, CS 2 transition high. 

*4 Transition is specified at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
*5 When error occurred, PE pin outputs "L”. But when no error, PE pin is in High-Z state. 
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MB8287-25 

MB8287-35 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 

WRITE CYCLE* 1 * 5 * 6 


Parameter 

Symbol 

MB8287-25 

MB8287-35 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time* 2 

twc 

25 


35 


ns 

Address Valid to End of Write 

t*w 

18 


28 


ns 

CS, to End of Write 

tcwi 

16 


26 


ns 

CS 2 to End of Write 

tcW2 

13 


20 


ns 

Data Setup Time 

tow 

8 


12 


ns 

Data Hold Time 

tDH 

0 


0 


ns 

Write Pulse Width 

twp 

15 


20 


ns 

Write Recovery Time* 3 


0 


0 


ns 

Address Setup Time 

tAS 

0 


0 


ns 

Output Low-Z from WE* 4 

tow 

0 


0 


ns 

Output High-Z from WE* 4 

twz 

0 

8 

0 

14 

ns 


Note: *1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycle are determined from the last address transition to the first address transition of next address. 

*3 t WR is defined from the end point of Write Mode. 

*4 Transition is specified at th e point of ±500mV from steady state voltage with specified Load II in Fig. 2. 

*5 In normal Write Cycl e, P E pin must be pulled-up to High. 

*6 If data “L” is written in PE pin under the same timing as data input on I/O pins, “Error” information is written in the parity 
bit addressed forcibly. 


4-47 































































MB8287-25 

MB8287-35 


WRITE CYCLE TIMING DIAGRAM* 1 * * 5 * 6 


WRITE CYCLE No. 1 (WE CONTROLLED) 



« w* < 


ADDRESS : . 

VALID } 

<; 


• 

tAW ^ 

uJi 

•WR 3 

m Icwi m 

L 7t 


cs; 

III 







cs 2 

W 





tAS 

ICW2 

t W p ** 


WE T 

\\\N 




— HW‘ — 



lllll : Don’t Care : Undefined 


Note: 


*1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 

*3 t W R is defined from the end point of Write Mode. 

*4 Transition is specified at th e point of ±500mV from steady state voltage with specified Load II in Fig. 2. 

*5 In normal Write Cycl e, P E pin must be pulled-up to High. 

*6 If data “L” is written in PE pin under the same timing as data input on I/O pins, "Error” information is written in the parity 
bit addressed forcibly. 
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WRITE CYCLE TIMING DIAGRAM* 1 - * 4 - * 5 

WRITE CYCLE No. 2 (CS 1f CS 2 CONTROLLED) 



-« twc' 2 

i 


ADDRESS ^ 

L J 

VALID 

C _ . _ 1 








OE 





tAS 


t ‘ 3 
lWR 


cs; 






•a— Us “ * 


twR 3 




CS 2 







i 

** twf 


twR 3 


WE 

\\\ 



tow 

« » 

tDH 

■ 


D,n valid 

: 


EH 

: Don’t Care 

DQd : Undefined 


Note: 


*1 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*2 All Write Cycles are determined from the last address transition to the first address transition of next address. 

*3 t W R is defined from the end point of Write Mode. 

*4 In normal Write Cycl e, P E pin must be pulled-up to High. 

*5 If data “L” is written in PE pin underthe same timing as data input on I/O pins, “Error” information is written in the parity 
bit addressed forcibly. 
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MB8287-25 

MB8287-35 


PACKAGE DIMENSIONS 


32-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-32P-M02) 


15° MAX 




1988 FUJITSU LIMITED D32009S-1C 


Dimensions in 
inches (millimeters) 






MB8287-25 
MB 8287-35 


PACKAGE DIMENSIONS 


32-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-32P-M02) 





±.008 

0±0.20) 

INDEX 

(/ - 

f 1 — - - - - ( — 

.465±.0 

(11.80+0 


H U H H H H H H H H H 1: II II 

! .0500.27) II .0181.004 nri 

7~r=n 


t—t-TYP — 1 


. 7991 ^( 20 . 29 ^;^) 


.006(0.15) 



innruuu 


553 • 


LJ 1 .004(0.10)] 


.750( 1 9.05)R EF 


1988 FUJITSU LIMITED F32004S-1C 


A 


0(0)MIN 


(STAND OFF) 


,402±.01 2 
(1 0.20±0.30) 




(0.80±0.20) 


,006±.002 


(0.1 5±0.05) 
.098(2.50) MAX 



(SEATED HEIGHT) 
Details of "A" part 


.007(0.18) 


MAX 

.027(0.68) Dimensions in 
MAX inches (millimeters) 
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Application Specific CMOS SRAMs 


Statb RAM Data Book 
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July 1990 
Edition 3.0 


c P 


— — = DATA SHEET 

MB8421/8422-90/-90U-90LU-12/-12U-12LL 

CMOS 16K-BIT DUAL-PORT SRAM 



2K x 8 Bits CMOS Dual-Port Static Random Access 
Memory 


The Fujitsu MB8421 and MB8422 are 2,048 words x 8 bits dual-port high-performance 
static random access memories (SRAMs) fabricated in CMOS. The SRAMs use 
asynchronous circuits; thus, no external clocks are required. MB8421 and MB8422 
provide the user with two separat ely co ntrolled I/O ports with independent addresses, 
Chip Select (C5), Write Enable (WE), Output Enable (UE), and I/O functions. This 
arrangement permits independent access to any memory location for either a Read or 
Write operation - a useful feature for shared data processing applications. These 
devices have an automatic power-down feature controlled by fe. 

To avoid data contention on the same address, a BUSY input is provided for address 
arbitration; in addition, MB8421 utilizes an interrupt (INT) flag which allows 
communication between systems on either side of the RAM. Both devices use a single 
+5 V power supply and all pins are TTL-compatible. 

Some typical applications for these memory devices are multiprocessing systems, 
distributed networks, external register files, and peripheral controllers. 

• Organization; 2,048 words x 8 bits 

• Static operation: no clocks or timing strobe required 

• Access time: tAA - t A cs * 90 ns max. (MB8421 /22-90) 

(MB8421/22-90L) 

(MB8421/22/-90LL) 

tAA * Ucs - 1 20 ns max. (MB8421/22-12) 

(MB8421/22-12L) 

(MB8421/22/-12LL) 

• Power consumption for the standard version: 

660 mW max. (Both ports active) 

385 mW max. (One port active) 

38.5 mW max. (Both ports standby, TTL) 

11 mW max. (Both ports standby, CMOS) 

• Power consumption for the L and LL-versions: 

495 mW max. (Both ports active) 

275 mW max. (One port active) 

27.5 mW max. (Both ports standby, TTL) 

1 .1 mW max. (Both ports standby, CMOS) 

• Single +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capacity 

• Electrostatic protection for all inputs and outputs 

• Address arbitration function: BUSY flag 

• Interrupt function for communication between systems ( MB8421 only ): INT flag 

• Data retention voltage: 2 V min. 

• Standard Plastic Packages: 

48-pin DIP MB8422-xx(L/LL)P 
52-pin DIP MB8421 -xx(L/LL)P 
64-pin QFP MB8421-xx(L/LL)PFQ 



DIP-48P-M02 

(MB8422) 



D1P-52P-M01 

(MB8421) 



FPT-64P-M06 

(MB8421) 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 
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MB8421 /22-90/-90L/-90LL 
MB8421 /22-1 2/-1 2L/-1 2LL 


ABSOLUTE MAXIMUM RATINGS h 2 


Parameter 

Designator 

Value 

Unit 

Supply Voltage 

v cc 

-0.5 to +7 

V 

Input Voltage on any pin with respect to Vss 

VIN 

-0.5 to Vcc +0.5 

V 

Output Voltage on any I/O pin with respect to Vss 

VOUT 

-0.5 to Vcc +0.5 

V 

Output Current 

IOUT 

+ 20 

mA 

Power dissipation 

PD 

1.0 

W 

Temperature Under Bias 

TBIAS 

-10 to +85 

° C 

Storage Temperature 

TSTG 

-40 to +125 


NOTE: 

Permanent device damage may occur if the above Absolute Maximum Ratings are exceeded. Functional operation should be 
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 
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MB8421 /22-90/-90L/-90LL 
MB8421 /22-1 2/-1 2L/-1 2LL 
















MB8421 /22-90/-90L/-90LL 
MB8421 /22-1 2/-1 2L/-1 2LL 


PIN ASSIGNMENTS 


MB8421 - Top View 
(DIP-52P-M01 ) 



3 vcc 
Ucsfi 
3 wer 
3 BUSY* 
3 intr 
3 NC 
3 aior 

3oer 

44 3 AOR 
43 3 A1 R 
3 A2r 
3 A3r 
3 A4r 
3 A5 r 
3 A6 r 
3 A7 R 
36 3 A8 r 
35 3 A9 r 
34 3 1/07 R 
33 3 1/06 R 
32 3 1/05 R 
31 3 1/04 R 
30 3 1/03 R 
29 3 1/02 R 
28 3 1/01 R 
27 3 I/OOr 


MB8421 - Top View 
(FPT-64P-M01 ) 


i/oo L 

1/01 I 


I sislliiis 1 1 ifill 

nnnnnnnnnnn 



I 64 63 62 61 60 59 58 57 56 55 54 53 52 1 


1 



51 

3 NC 

2 



50 

3 NC 

3 



49 

^ OE R 

4 



48 

3 AOR 

5 



47 

3 AIR 

6 



46 

3 A2R 

7 



45 

3 A3r 

8 



44 

3 A4r 

9 



43 

3 A5r 

10 



42 

3 A6 r 

11 



41 

3 A7r 

12 



40 

3 A8 r 

13 



39 

3 A9r 

14 



38 

3 NC 

15 



37 

3 NC 

16 



36 

3 NC 

17 



35 

3 1/07 R 

18 



34 

3 1/06 R 

19 



33 

3 1/05 R 

| 2021 22 23 24 25 26 2728 29 30 3132 | 



I U U U U U U U L 

' ^ rJ EEKoocDCccfroc 

ico^wwo 2 o - N O 't 

1 o o > > > ooooo 


MB8422 - Top View 
(DIP-48P-M02) 


CS |_ C 
WEl C 2 

BUSY,C 3 
A1 0 1 C 4 
OElC 5 
AOl C 6 
AIL C 7 
A2 L C 8 
A3l C 9 
A4l C 10 
A5 L C 11 
A6 L C 12 
A7 L C 13 
A8 L C 14 
A9 L C 15 
1/00 L C 16 
1/01 1_ C 17 
1/02 L C 18 
I/03l C 19 
1/04 L C 20 
1/05 L C 21 

1/06 L[ 22 
1/07 LC 23 
VSS C 24 


48 3 vcc 
47 3CSR 
46 3 WE R 
45 3 j3LJSYR 
44 ^ AIOr 
43 30 Er 
42 3 AOR 
41 3 AIR 
40 3 A2r 
39 3 a3r 
38 3 A4 r 
37 3 A5 r 
36 3 A6 r 
35 3 A7 R 
34 3 A8 r 
33 3 A9R 
32 3 |/07 R 
31 3 |/06 r 
30 3 1/05 R 
29 3 1/04 R 
28 3 1/03 R 
27 3 1/02 R 
26 3 1/01 R 
25 3 l/OOR 


PIN DESCRIPTIONS 


Left Port 

Right Port 

Function 


Left Port 

Right Port 

Function 

WEl 

WEr 

Write Enable 

INTl 

INTr 

Interrupt Flag 

CSL 

CSR 

Chip Select 

AOl -- AIOl 

AOr-- AIOr 

Address 

OEl 

OER 

Output Enable 

I/OOl-- I/07L 

I/OOr-" I/07r 

Data Input/Output 

BUSYl 

BUSYr 

Busy Flag 

Vcc 

Power (Common) 

Vss 

Ground (Common) 


FUNCTIONAL OPERATION 


The MB8421 and MB8422 provide two ports with separate 
control signals, address inputs, and input/output data pins that 
allow asynchronous read and write operations to any memory 
location. Each device has an on-chip automatic power-down 
feature controlled by CS that places the respective port in the 
standby mode when the chip is deselected (CS is HIGH). 


When a port is enabled, access to the entire memory array is 
permitted. Each port has an independent Output En- 
able ("OE) control that is active in the read mode and enables 
the output drivers. Non-contention Read/Write conditions are 
shown in the following Truth Table; a simplified block diagram 
of the dual-port SRAM is shown in Fig. 1. 
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MB8421 /22-90/-90L/-90LL 
MB8421 /22-1 2/-1 2L/-1 2LL 


NON-CONTI 


:ntion read/write control 


LEFT PORT INPUTS 1 

RIGHT PORT INPUTSi 

FLAGS 

FUNCTION 

R/Wl 

■saa 


R/Wr 

CSR 

OER 

BUSYL 

BUSYr 

X 

H 

X 

X 

X 

X 

H 

H 

Left Port in Power Down Mode 

X 

X 

X 

X 

H 

X 

H 

H 

Right Port in Power Down Mode 

L 

L 

X 

X 

X 

X 

H 

H 

Data on Left Port Written Into Memory 

H 

L 

L 

X 

X 

X 

H 

H 

Data in Memory Output on Left Port 

X 

X 

X 

L 

L 

X 

H 

H 

Data on Right Port Written Into Memory 

X 

X 

X 

H 

L 

L 

H 

H 

Data in Memory Output on Right Port 


NOTES: 

1. AOl-AIOl* AOr - A1 Or 

2. H = HIGH, L = LOW, X = Don’t Care 


ARBITRATION LOGIC 

The arbitration logic resolves an address match or chip-enable 1 . 

match and determines the access priority. In both cases, an 
active BUSY flag is set for the port-in-waiting. Since both 
ports are asynchronous, there is the possibility of accessing 
the same memory location from both sides. In the read mode, 
this condition is not a problem. However, this is a problem 
when both ports are in a write mode with different data words 2. 

or when one port is reading and the other is writing. When both 
ports access the same memory location, the on-chip 
arbitration logic determines which port has access and the 
BUSY flag for the delayed port is set active LOW and all 
operations on that port are inhibited. The delayed port can be 
accessed when the BUSY flag becomes inactive. Basic modes 
of abitration are described in subsequent paragraphs. 


ARBITRATION WITH ADDRESS MATCH BEFORE CS 


LEFT PORT 

RIGHT PORT 

FLAGS 

FUNCTION 

R/Wl 

CSl 

OEl 

_i 

o 

< 

i 

o 

< 

R/Wr 

CS R 

OEr 

AO r-A1 0 r 

BUSYl 

BUSYr 

X 

LBR 

X 

MATCH 

X 

L 

X 

MATCH 

H 

L 

Left Operation Permitted 

Right Operation Not Permitted 

X 

L 

X 

MATCH 

X 

LBL 

X 

MATCH 

L 

H 

Right Operation Permitted 

Left Operation Not Permitted 

X 

LST 

X 

MATCH 

X 

LST 

X 

MATCH 

H 

L 

Arbitration Resolved 


NOTES: X = Don’t Care, L = Low, H = High, LST= Low Same Time, LBR = Low Before Right, LBL = Low Before Left 


When addresses for both the left and right ports match 
and are valid before CS is active, the on-chip control 
logic arbitrates between CS L and csr f° r device 
access. Refer to the following Truth Table for signal 
states; timing detail is shown later in this data sheet 
under “Data Contention Cycle No. 2 (CS controlled).” 

When CS|_ and cS R are LOW before an address match, 
on-chip control logic arbitrates between the left and right 
addresses for device access. Signal states for this 
condition are shown in the following Truth Table; timing 
detail is shown under “Data Contention Cycle No. 1 
(Address Controlled).” 


ADDRESS ARBITRATION WITH CS LOW BEFORE ADDRESS MATCH 


LEFT PORT 

RIGHT PORT 

FLAGS 

FUNCTION 

R/Wl 

CSl 

OEl 

A0l-A10 l 

R/Wr 

CS r 

OEr 

AO r-A10 r 

BUSYl 

BUSYr 

X 

L 

X 

VBR 

X 

L 

X 

VALID 

H 

L 

Left Operation Permitted 

Right Operation Not Permitted 

X 

L 

X 

VALID 

X 

L 

X 

VBL 

L 

H 

Right Operation Permitted 

Left Operation Not Permitted 

X 

L 

X 

VST 

X 

L 

X 

VST 

H 

L 

Arbitration Resolved 


NOTES: X = Don’t Care, L = Low, H = High, VST = Valid Same Time, VBR = Valid Before Right, VBL = Valid Before Left 
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MB8421 /22-90/-90L/-90LL 
MB8421 /22-1 2/-1 2L/-1 2LL 


When both CSl and CSr are low at the same time 
(CS controlled) or when both left-and-right addresses are 
valid at the same time (address controlled) , the bUsYr flag for 
the right port is set to the active LOW state and access is 
granted to the left port. 

INTERRUPT FUNCTION 

The interrupt (INT) function provides communication between 
systems on both sides of the dual-port RAM. JnTl is set 
LOW when the processor on the right port writes to address 
7FE (AO = L and A1-A10 = H). When the left port 
acknowledges by reading address 7FE , TntL is then reset to 
HIGH. In essence, address 7FE serves as an 8-bit mailbox 
that transfers information from the right port to the left port. 
When INTr is set LOW, the processor on the left port writes 
to address 7FF (A0-A10=H). When the right port 


For the Intel 8086 and Fujitsu’s MBL8086 as well as most other 
microprocessors, the asynchronous BUSY signal can be 
directly tied to the READY input, providing setup-and-hold 
time requirements are met. 


acknowledges by reading address 7FF, 7 nTr is then reset to 
HIGH. Hence, address 7FF serves as a second 8-bit mailbox, 
transferring information from the left port to the right port. 

On power-up, ]nx l and ]nt r are set to a HIGH state. 
However, if one port is in the standby mode, the standby port 
can still be interrupted by the processor on the other port. But 
if the BUSY flag is set to the LOW state, the port associated 
with that flag cannot set or reset the INT flag. 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to Vss) 


Parameter 

Symbol 

Value 


Min 

Typ 

Max 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Operating Temperature 

TA 

0 


70 

°C 


DC CHARACTERISTICS 


(Recommended Operating Conditions unless otherwise noted.) 


Parameter 

Symbol 

Condition 

MB8421 / 

MB8422-90/12 

MB8421 /MB8422 
-90L/-90LL/-12L/-12LL 

Unit 




Max 

Operating Supply Current 
(Both ports Active) 

ICC 

Cycle = Min 

Duty = 100% 

IOUT = 0 mA 


120 


90 

mA 

Standby 

Supply Current 

ISB1 

Both ports at Standby 

CS, & CSr= VIH 


7 


5 

mA 

ISB2 

One port at Standby 

CS L or CS R =VIH, 

IOUT = 0 mA 


70 


50 

mA 

ISB3 

Both ports at Full Standby 
CS L & CS R > Vcc -0.2V 


2 


0.2 

mA 

ISB4 

One port at Full Standby 

CSl or CS R > Vcc -0.2V 
IOUT = 0 mA 


70 


50 

mA 

Input Leakage Current 

ILI 

VIN = 0V to Vcc 

-10 

10 

-10 

10 

M-A 

Output Leakage Current 

ILO 

■aws mum ■ 

-10 

10 

-10 

10 

P-A 

Input High Voltage 

VIH 


2.2 

Vcc +0.3 

2.2 

Vcc +0.3 

V 

Input Low Voltage 

VIL 


mm 

0.8 


00 

o’ 

V 

Output High Voltage 


IOUT = -1.0 mA 

MM 


W£M 


V 

Output Low Voltage 

VOL 

IOUT = 3.2 mA 


0.4 


0.4 

V 

Output Low Voltage for 
Open-Drain 

VOL 

IOUT = 8 mA 


0.4 


0.4 

V 


NOTE: The BUSY and INT pins require pull-up resistors because they are open-drain outputs. 
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MB8421 /22-90/-90L/-90LL 
MB8421 /22-1 2/-1 2L/-1 2LL 


AC CHARACTERISTICS 

(Recommended Operations Conditions unless otherwise noted.) 


MB8421 -90/90L/90LL 
MB8422-90/90L/90LL 


MB8421-12/12L/12LL 

MB8422-12/12L/12LL 




Chip Select Access Time 


Output Enable Access Time 


Output Hold from Address Change 


Chip Select to Output Low-Z (Note 1) 


Output Enable to Output Low-Z (Note 1) 


Chip Select to Output High-Z (Note 1) 


Output Enable to Output High-Z (Note 1) 
Power up from Chip Select 


Power down from Chip Select 


Read Cycle No. 1 


DOUT Previous Data Valid 


Read Cycle No. 2 : 


*ACS " 

tCLZ 1 


|<- t CHZ- 1 *| 


N Uoe-*- 

H- toLZ 1 -*| 


ICC 

Vcc Current 
ISB 


I*— t pu — 


h-jt OHZ i_*j 


Data Valid • 


Don't Care IVVj Undefined 


1 . Transition is measured at a point of + 500 mV from steady-state voltage with an output capacitance of 5pF 

2. WE is High during read cycle. 

3. Device is continuously selected (CS = OE = VIL). 



















































MB8421 /22-90/-90L/-90LL 
MB8421 /22-1 2/-1 2L/-1 2LL 


AC CHARACTERISTICS (Continued 


Write Cycle Parameters & Timing Diagrams 


Write Cvcle Time 


Address Valid to End of Write 


Chip Select to End of Write 


Address Setup Time 


Write Pulse Width t WP 



MB8421-90/90L/90LL 

MB8422-90/90L/90LL 

MB8421-12/12L/12LL 

MB8422-12/12L/12LL 

Min | Max 

■Qinro 

Max | 



NOTES: 

1. The Write Enable (WE) signal must be high during an address transition. 

2. If the Output Enable (OE) and Chip Select (CS) signals are in the Read Mode, the associated I/O pins are in the output 
state; accordingly, input signals of opposite phase must not be applied to the outputs. 

3. If CS goes high prior to or coincident with the low-to-high transition of WE, the output remains in high-impedance state. 

4. This parameter is specified at a point + 500 mV from steady-state voltage with an output capacitance of 5 pF. 
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MB8421/22-90/-90L/-90LL 
MB8421 /22-1 2/-1 2L/-1 2LL 



NOTES: 

1 . In case of dual-access at the same memory location, the port that accesses the RAM first sets the BUSY flag HIGH. 

2. Chip Select (CS) signal must be low before or coincident with an address transition. 

3. Address is valid prior to or coincidence with the high-to-low transition of CS • 
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MB8421 /22-90/-90L/-90LL 
MB8421 /22-1 2/-1 2L/-1 2LL 


AC CHARACTERISTICS (Continued) 


Parameter 

Symbol 

MB8421 -90/90L 
MB8422-90/90L 

MB8421 

MB8422 

-12/12L 

-12/12L 

Unit 

Min 

Max 

Min 

Max 

Interrupt Parameters & Timing Diagram 

INT Set Time (Note) 

tlNS 


80 


100 

ns 

INT Reset Time (Note) 

1 INR 


80 


100 

ns 


Interrupt Cycle Timing 


Address R 
(Address L) . 


7FE (7FF) 




WEr 

(WEl) 


h — Us — ►! 


|*“ *WR — 


jT 


Address L 
(Address R)_ 


DiC 7FE (7FF) 


twR 


73 , /7///7///T//77n77T777777777777777? 7ZZZF 

(WEr) J ; 

OEl 
(OEr ) 




INTl 
(INTr ) 


NOTE: MB8421 only. 


I**— t|NS — ►( 

1 i 


t|NR ■ 


Legend: V / A Undefined 
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MB8421 /22-90/-90L/-90LL 
MB8421 /22-1 2/-1 2L/-1 2LL 


AC CHARACTERISTICS (Continued) 


DATA RETENTION PARAMETERS & TIMING 


Parameter 

Symbol 

MB8421-90/12 

MB8422-90/12 

MB8421 

MB8422 

-90L/12L 

-90L/12L 

Unit 

Min 

Max 

Min 

Max 

Data Retention Parameters & Timing j 

Data Retention Supply Voltage 

VDR 

2.0 

5.5 

2.0 

5.5 

V 

Data Retention Supply Current (Note) 

IDR 


0.2 


0.02 

mA 

Data Retention Setup Time 

t DRS 

0 


0 


ns 

Operation Recovery Time 

t R 

*RC 


11 RC 


ns 


Vcc : 

Data Retention Mode 

; 




4.5V ^ 

VDR 



yf- 4.5V 










cs 7777? — \ 

CS> VCC-0.2V 


/ 

m\\\\ 

! 2.2V 




2.2 V ' 






Legend: V / A Undefined 


NOTE: Vcc = VDR = 3V 

CSL & CSr > Vcc - 0.2 


AC TEST CONDITIONS 


Input Pulse Levels: 0 to 3.0V 

Input Pulse Rise & Fall Times: t R , t F = 5ns 

Timing Reference Levels: 1.5V 

Output Loads: .. 


+5V 



1250 f! 


775 fl 


+5V 



575 n 


50pF 

(Note) 


NOTE: Includes jig and stray capacitance. 
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October 1989 
Edition 1.0 


1 = DATA SHEET z : 

MB 843 1 / 32-90/-90L/-90L U- 12/- 12U- 12L L 

CMOS 16K-BIT DUAL-PORT SRAM 


FUJITSU 


2K x 8 Bits CMOS Dual-Port Static Random Access 
Memory 

The Fujitsu MB8431 and MB8432 are 2,048 words x 8 bits dual-port static high 
performance, random access memories fabricated with CMOS technology. MB8431 
and MB8432 provide the user with two separately controlled I/O ports with independent 
addresses. Chip Select (C5), Write Enable (WE), Output Enable (OE), and I/O 
functions, this arrangement permits independent access to any memory location for 
either a Read or Write operation - a useful feature for shared data proces sing 
applications. These devices have an automatic power-down feature controlled by CS. 

To avoid data contention on the same address, a BUSY input is provided for address 
arbitration; in addition, MB8431 utilizes an interrupt (TNT) flag which allows 
communication between systems on either side of the RAM. Both devices use a single 
+5 V power supply and all pins are TTL-compatible. A simplified block diagram of the 
SRAM is shown in Figure 1 . 

Some typical applications for these memory devices are multiprocessing systems, 
distributed networks, external register files, and peripheral controllers. 

• Organization: 2,048 words x 8 bits 

• Static operation: no clocks or timing strobe required 

• Access time: fa * fas - 90 ns max. (MB8431/32-90) 

(MB8431/32-90L/-90LL) 

fa ■ fas - 1 20 ns max. (MB8431/32-12) 

(MB8431 /32-1 2L/-1 2LL) 

• Power consumption for the standard version : 

660 mW max. (Both ports active) 

385 mW max. (One port active) 

38.5 mW max. (Both ports standby, TTL) 

11 mW max. (Both ports standby, CMOS) 

• Power consumption for the L and LL-versions: 

495 mW max. (Both ports active) 

275 mW max. (One port active) 

27.5 mW max. (Both ports standby, TTL) 

1 .1 mW max. (Both ports standby, CMOS) 

• Single +5 V supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capacity 

• Electrostatic protection for all inputs and outputs 

• Data retention voltage: 2 V min. 

• Address arbitration function: BUSY input 

• Interrupt function for communication between systems ( MB8431 only ): TNT flag 

• Expansion capability using MB8421/22 (Master) and MB8431/32 (Slave) 

• Standard Plastic Packages: 

48-pin DIP MB8432-xx(L/LL)P 
52-pin DIP MB8431 -xx(L/LL)P 
64-pin QFP MB8431-xx(L/LL)PFQ 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 



DIP-52P-M01 

(MB8431) 



FPT-64P-M01 

(MB8431) 

DIP-48P-M02 

(MB8432) 


Pin Assignment 


See page 4-81 


This device contains circuitry to protect the Inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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MB8431 /32-90/-90L/-90LL 
MB8431 /32-1 21 A 2L7-1 2LL 


ABSOLUTE MAXIMUM RATINGS (See NOTE) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin with respect 
to Vss 

V.N 

-0.5 to 

Vcc +0.5 

V 

Output Voltage on any I/O pin with 
respect to Vss 

VoUT 

-0.5 to 

Vcc +0.5 

V 

Output Current 

loUT 

±20 

mA 

Power dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbjas 

-10 to +85 

°C 

Storage Temperature 

Tstg 

-40 to +125 

°C 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are 

exceeded. Functional operation should be restricted to the conditions as 
detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


PIN NAMES 


LEFT PORT 

RIGHT PORT 

NAMES 

CS L 

CSr 

Chip 

Select Input 

WE l 

We r 

Write 

Enable Input 

OEl 

OEr 

Output 

Enable Input 

Int l 

INTr 

Interrupt * 

Flag Output 

bDsy l 

bOsYr 

Busy 

Flag Input 

A0l to A10 l 

A0r to A1 Or 

Address 

Input ; 

l/O0 L to I/07 l 

1/O0r to I/07r 

Data 

Input/Output 

Vcc 

Power 

GND 

Ground 


*: Applies to MB8431 only. 
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MB 8431 /32-90/-90L/-90LL 
M B8431 /32-1 2/-1 2L/-1 2LL 


Fig. 1 — MB8431 /32/31 L/32L BLOCK DIAGRAM 



Note: MB8431 only. 


CAPACITANCE (T A = 25 °c,f=iMHz) 


Parameter 

Symbol 

Typ 

Max 

Unit 

Input Capacitance (VIN=OV) 

Gin 


10 

PF 

I/O Capacitance (VI/O=0V) 

Ouo 


10 

PF 
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MB8431/32-90/-90L/-90LL 
MB8431 /32-1 2/-1 2L/-1 2LL 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to VSS) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Operating Temperature 

Ta 

0 


70 

°C 


DC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Condition 

MB8431/ 

MB843 2-90/1 2 

MB8431/ 

MB8432-90L/90LL/1 2L/12LL 

Unit 

Min 

Max 

Min 

Max 

Operating 

Supply Current 
(Both ports Active) 

Ice 

Cyde=Min. 

Duty=100% 

louT=0mA 


120 


90 

mA 

Standby 

Supply Current 

IsBI 

Both ports=Standby 

CS L & CSr=V| H 


7 


5 

mA 

Ub2 

One port=Standby 

CS L or CSr=Vi H , 

louT=0mA 


70 


50 

mA 

lsB3 

Both ports=Full standby 

CS t & CS r ^Vcc-0.2V 


2 


0.2 

mA 

lsB4 

One port=Full standby 

CS L or CSr>V C c-0-2V, 

louT=0mA 


70 


50 

mA 

Input Leakage Current 

III 

V| N =0V to Vcc 

-10 

10 

-10 

10 

pA 

Output Leakage Current 

Ilo 

CS=V IH , l/O=0V to Vcc 

-10 

10 

-10 

10 

pA 

Input High Voltage 

V| H 


2.2 

Vcc+0.3 

2.2 

Vcc+0.3 

V 

Input Low Voltage 

V|L 


-0.3*1 

0.8 

-0.3*1 

0.8 

V 

Output High Voltage 

Voh*2 

Iout^— ' 1 .0mA 

2.4 


2.4 


V 

Output Low Voltage 

V OL 

louT=3.2mA 


0.4 


0.4 

V 

Output Low Voltage for 
Open-Drain 

Voc 

louT=8mA 


0.4 


0.4 

V 


*1 Und ersh oot -3.0V min at less than 20ns pulse width. 

*2 The INT pins require pull-up resistors because they are open-drain outputs. 
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M B8431 /32-90/-90 L/-90 LL 
MB8431/32-1 2/-1 2L/-1 2LL 


AC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted) 
READ CYCLE 


Parameter 

Symbol 

MB8431 -90/90 L/90LL 
M B 8432-90/90 L/90 LL 

MB8431-1 2/1 2L/1 2LL 
MB8432— 1 2/1 2L/1 2LL 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

tflc 

90 


120 


ns 

Address Access Time 

tAA 


90 


120 

ns 

Chip Select Access Time 

Ucs 


90 


120 

ns 

Output Enable Access Time 

tAOE 


40 


50 

ns 

Output Hold from Address Change 

toH 

10 


10 


ns 

Chip Select to Output Low-Z *2 

ICLZ 

5 


5 


ns 

Output Enable to Output Low-Z *2 

toLZ 

5 


5 


ns 

Chip Select to Output High-Z *2 

tcHZ 


40 


50 

ns 

Output Enable to Output High-Z *2 

toHZ 


40 


50 

ns 

Power up from Chip Select 

tpu 

0 


0 


ns 

Power down from Chip Select 

tpD 


50 


60 

ns 


REAP CYCLE TIMING DIAGRAMS (WE=Vih) 


READ CYCLE No. I (ADDRESS CONTROLLED) (CS=OE=V, u ) 
ADDRESS 


tnc 


tAA 


toH 


PREVIOUS DATA VALID xxxx* 


DATA VALID 



Note: *1 Address should be fixed before high-to-k>w transition of CS. 

*2 This parameter is specified at the point of ±500mV from steady state voltage with output capacitance 5pF. 
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MB8431 /32-90/-90 L/-90 LL 
MB8431 /32-1 2/-1 2L/-1 2LL 


WRITE CYCLE No. II *1 *2 *3 : (CS CONTROLLED) 



Note: 


*1 WE must be high during address transition. 

*2 If OE, CS are in the READ Mode, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not 
be applied. 

*3 If CS goes high prior to or coincident with WE transition to high, the output remains in high impedance state. 

*4 This parameter is specified at the point of ±500mV from steady state voltage with output capacitance 5pF. 
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MB8431 /32-90/-90 L/-90 LL 
MB8431 /32-1 2/-1 2L/-1 2LL 


SLAVE BUSY TIMING 






































MB8431/32-90/-90L/-90LL 
MB8431/32-1 2/-1 2L/-1 2LL 



Note: *1 WE must be high during address transition. 

*2 I/O pin s are in the output state, so the input signals of opposite phase must not be applied. 
*3 During BUSY input is low, write operation can not be excuted even if WE is low. 
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MB8431 /32-90/-90L/-90LL 
MB8431 /32-1 2/-1 2L/-1 2LL 


INTERRUPT TIMING *1 





























M B8431 /32-90/-90 L/-90 LL 
MB8431/32-1 2/-1 2L/-1 2LL 


DATA RETENTION CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Data Retention Supply Voltage 

Vdr 

2.0 


5.5 

V 

Data Retention Supply Current *1 

Standard 

Idr 



0.2 

mA 

L-Version 



20 

pA 

LL-Version *2 



2 

pA 

Data Retention Setup Time 

tons 

0 



ns 

Operation Recovery Time 

tR 

tfiC 



ns 


Note: *1 Vcc=Vdr=3V, CSl & CSr£Vcc-02V 

*2 Vqr=3V, T a = 0°C to 40°C 


DATA RETENTION TIMING 


DATA RETENTION 


Vcc 


CS 




zzz? 


tDRS 


2.2V 


DATA RETENTION MODE 

CS>Vdr-0.2V 


JF 


1.5V 




POWER ON/RESET CHARACTERISTICS 

(Recommended operating conditions unless otherwise noted.) 


Parameter 

Symbol 

M B8431 -00/90 L/90LL 
MB8432-90/90L/90LL 

MB8431-1 2/1 2171 2LL 
MB8432-1 2/1 2L/1 2LL 

Unit 

Min 

Max 

Min 

Max 

Power Up Time *1 

tvR 

0.05 

50 

0.05 

50 

ms 

Power Off Time *2 

toFF 

1 


1 


S 


*1 This is required to keep normal operation for power on/reset circuit which initialize INT output to "H" automatically when Vcc is applied. 
*2 This is required to keep normal operation for power on/reset circuit which Vcc is repeatly turn on/off. 

POWER ON/RESET TIMING 



4-78 





MB8431 /32-90/-90 L/-90 LL 
MB8431 /32-1 2/-1 2L/-1 2LL 


1. ORGANIZATION: 

MB8431/32 are 2K words x 8 bit Dual port Static Random Access Memory. 

Each port has independent addresses, chip select (CS), write enable (WE), output enable (OE) and data input/output (I/O) functions. 

2. SLAVE BUSY FUNCTION: 

In order to do bit expansion using 8 bit width dual port RAM such as MB8421/22, two or more parts should be connected paralel. But such 
case, there is a possibility, which depends on arbitration timing, of outputting BUSY signal to different ports and put both CPUs in waiting state. 
This causes a trouble. Using MB8431/32 which have slave busy function (busy input) is one of the solutaion for such trouble. Bit expansion is 
easily achievable to pair-use slave type dual port FtAM such as MB8431/32 and master type dual port RAM such as MB8421/22. 


(Example) 

As an example, Figl shows 16 bit dual port memory system. 

In this system , master type Dual port RAM (MB8421 /22) judge arbitration for address contention and output result of the judgement from BUSY pin. 
This output returned to CPU and make the CPU in waiting state and also the output is applied to slave type dual port RAM (MB8431/32). 
Though slave type dual port RAM (MB8431/32) do not judge for arbitration, they have BUSY input pin and inhibit write operation of the 
correspondent port during "L" signal form BUSY output of master type dual port RAM (MB8421/22) is applied to the BUSY input. 

A system consists of one master dual port RAM (MB8421/22) and three slave dual port RAMs (MB8431/32) is harmonized for 32 bit application. 
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MB8431 /32-90/-90L/-90LL 
MB8431 /32-1 2/-1 217-1 2LL 


3. INTERRUPT FUNCTION: 

The interrupt function (INT) is provided to allow communication between the systems on e ither sides of the dual-port RAM. INT L is set to 
low, when the processor on the right port writes to address 7FE (A0=L and A1 to A10=H). INT L is then reset to High, when the left port 
acknowledges by reading the same address 7FE. Thus the address 7FE is like a 8 bit word mail-box transferring information from 
the right-port to the left-port. 

INTr on the other hand is set to low, when processor on the left port writes to the address 7FF (A=0 to A10=H). INT R is reset to High, when 
the right port acknowledges by reading this address. Hence, the address 7FF is a second 8 bit word mail-box transferring information form 
the left port to the right port. 

The INT U and TnT r are set to High on power-up. If the port is in the standby mode, it can still get interrupted by the processor on the other 
side. 

In case he BUSY flag is set to low, then the pertinent port can not set or reset the INT flag. 
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MB8431/32-90/-90L/-90LL 
MB8431 /32-1 2/-1 2L/-1 2LL 


TOP VIEW TOP VIEW 



MB8431 
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MB8431 /32-90/-90L/-90LL 
MB8431 /32-1 2/-1 2L/-1 2LL 
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MB8431 /32-90/-90L/-90LL 
MB8431 /32-1 2/-1 2L/-1 2LL 




MB8431 /32-90/-90 L/-90LL 
MB8431/32-1 2/-1 2L/-1 2LL 


64- LEAD PLASTIC FLAT PACKAGE 



Dimensions in 

© 1988 FUJITSU LIMITED F64005S-6C inches (millimeters) 
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September 1990 
Edition 1.0 


DATASHEET 

MB8441-45/-55 

CMOS 64K-BIT DUAL PORT SRAM 


Fufrrsu 


8K X 8 Bits CMOS Dual Port Static Random 
Access Memory 

The Fujitsu MB8441 is a dual-port high-performance static random access memory 
(SRAM) organized as 8,192 words x 8 bits and fabricated using CMOS technology. 
The SRAM uses asynchronous circuits; thus, no external clocks are required. The 
MB8441 provides the user with two separately controlled I/O ports with independent 
addresses: Chip Select (CS), Write Enable (WE), Output Enable (OE), and I/O 
functions. This arrangement permits independent access to any memory location for 
either a Read or Write operation — a useful feature for shared data processing 
applications. These devices have an automatic power-down feature controlled by CS. 
The MB8441 can be used in either a master or slave operation (controlled by the 
BE pin). 

To avoid data contention on the same address, a BUSY flag is p rovided for address 
arbitration. In addition, the MB8441 utilizes an interrupt (INT) flag which allows 
communication between systems that are on either side of the RAM. A single +5 V 
power supply is needed and all pins are TTL compatible. 

Some typical applications for these memory devices are multiprocessing systems, 
distributed networks, external register files, and peripheral controllers. 

• Organization: 8,1 92 words x 8 bits 

• Static operation: no clocks or timing strobe required 

• Access time: t M « tAcs * 45 ns max. (MB8441 -45) 

tAA - t/vcs - 55 ns max. (MB8441 -55) 

• Low power consumption: 660 mW max. (Both ports active/standby) 

1.1 mW max. (Both ports standby, CMOS) 
27.5 mW max. (Both ports standby, TTL) 

• Single power +5 V power supply ±1 0% tolerance 

• TTL compatible inputs and outputs 

• Three-state outputs with OR-tie capability 

• Electrostatic protection for all inputs and outputs 

• Address Arbitration: (BUSY) flag output (Master Operation: BE * L) 

(BUSY) flag output (Master Operation: BE « H) 

• Interrupt function for communication between systems: TNT flag. 

• Data retention voltage: 2.0 V min. 

• Standard 64-pin Plastic Package: 

SOP MB8441 -xxPF 




(FPT-64P-M06) 


Plastic Package 
(FPT-64P-M05) 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7 

V 

Input Voltage on any pin with respect to Vss 

V,N 

-0.5 to Vcc +0.5 

V 

Output Voltage on any I/O pin with respect to Vss 

VOUT 

—0.5 to Vcc +0.5 

V 

Output Current 

•OUT 

±20 

mA 

Power Dissipation 

Pd 

1.0 

W 

Temperature Under Bias 

Tbias 

-10 to +85 

°C 

Storage Temperature Range 

Tstg 

-40 to +125 

°c 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 

Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 


This device contains circuitry to protect the Inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit 
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MB8441-45 
MB8441-55 

PIN ASSIGNMENTS 







MB8441-45 

MB8441-55 





Application Specific CMOS SRAMs 


Static RAM Data Book 
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Section 5 


Extended Temperature Range SRAMs z= _Ata_ Glance 


Page 

Device 

Maximum 
Access 
Time (ns) 

Capacity 

Package 

Options 


5-3 

MB8464A-10-X, -10LL-X 

100 

65536 bits 

28-pin Plastic 

DIP, SOP 


-15-X, -15LL-X 

150 

(8192x8) 

32-pad Ceramic 

LCC 

5-15 

MB84256A-70-X, -70LL-X 

70 

262147 bits 

28-pin Plastic 

DIP, SOP 


-10-X, -10LL-X 

100 

(32768 x 8) 
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Extended Temperature Range SRAMs 


Static RAM Data Book 
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January1990 
Edition 1.0 


. ■" DATASHEET — 

MB8464A-10-X/-10LL-X/-15-X/-15LL-X 

CMOS 64K-BIT LOW-POWER SRAM 


FUpSU 


8K Words x 8 Bits CMOS Static RAM for Extended 
Temperature Operation 

The Fujitsu MB8464A-X is an 8,1 92 words x 8 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory uses asynchronous 
circuitry and may be maintained in any state for an indefinite period of time. All pins 
are TTL compatible and a single +5 V power supply is required. 

The MB8464A-X has tow power dissipation, low cost and high performance, and it 
is ideally suited for use in microprocessor systems and other applications where 
fast access time and ease of use are required. 


• Organization: 8,1 92 words x 8 bits 

• Access time: 100 ns max. (MB8464A-10-X/-10LL-X) 

150 ns max. (MB8465A-15-X/-15LL-X) 

• Operating temperature: -40°C to +85°C 

• Static operation: no clock required 

• TTL compatible inputs and outputs 

• Three-state outputs 

• Single +5 V supply ±1 0% tolerance 

• Low power consumption: 

1 .1 mW max. (CMOS standby) 

27.5 mW max. (TTL standby) 

• Data retention: 2.0 V min. 

• Standard 28-pin Plastic Packages: 

DIP (600 mil) MB8464A-xx(LL)P-X 

Skinny DIP (300 mil) MB8464A-xx(LL)PSK-X 
SOP (300 mil) MB8464A-xx(LL)PF-X 

• Standard 32-pad Ceramic Package: 

LCC (metal seal) MB8464A-xx(LL)CV-X 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

—0.5 to +7.0 

V 

Input Voltage 

v, N 

—0.5 to Vcc +0.5 

V 

Output Voltage 

Vyo 

-0.5 to V cc +0.5 

V 

Temperature Under Bias 

Tbias 

-50 to +95 

°C 

Storage Temperature 
Range 

Ceramic 

Tstg 

-65 to +150 

°C 

Plastic 

-40 to +125 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 



This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics. Inc. 
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MB8464A-1 0-X/-1 OLL-X 
MB8464A-1 5-X/-1 5LL-X 


Fig. 1 - MB8464A-X BLOCK DIAGRAM 















WEO— — — — 


ADDRESS 

BUFFER 


CS 


ADDRESS 

BUFFER 


CS 


IT 


CSi 

CS2 


:CHE> 


ROW 

DECODER 


256 x 32 x 8 

MEMORY CELL ARRAY 


Vcc 

GND 


I/O GATE & 
COLUMN DECODER 





BUFFER 


DATA I/O BUFFER 





CS 


rnmn 

l/Ol 1/02 1/03 1/04 1/05 1/06 1/07 1/08 


TRUTH TABLE 


CSi 

CS2 

OE 

WE 

MODE 

SUPPLY 

CURRENT 

I/O PIN 

H 

X 

X 

X 

Not Selected 

ISB 

High-Z 

X 

L 

X 

X 

Not Selected 

ISB 

High-Z 

L 

H 

H 

H 

Dout Disable 

Icc 

High-Z 

L 

H 

L 

H 

Read 

ICC 

Dout 

L 

H 

X 

L 

Write 

Icc 

Din 


CAPACIT ANCE <ta = 25°c, i = i mhz> 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

I/O Capacitance (Vi/o = OV) 

Ci/o 



8 

pF 

Input Capacitance (Vin = OV) 

ClN 



6 

pF 
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MB8464 A-1 0-X/-1 OLL-X 
MB8464A-1 5-X/-1 5LL-X 


RECOMMENDED OPERATING CONDITION (Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

Ta 

-40 


85 

°C 


DC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 

Symbol 

M B8464 A>1 0-X/1 OLL-X 

M B8464A-1 5-X/1 5 LL-X 

Unit 

Teat Condition 

Min 

Max 

Standby Supply Current 

ISBI 


0.2 

mA 

CS2 S 0.2V or C3l 2 Vcc -0.2V 
(with CS2 $ 0.2V or CS2 2 VCC-0.2V) 

ISB2 


5.0 

mA 

CS1 = Vih or CS2 = Vil 

Active Supply Current 

Icci 


60 

mA 

Vin = Vih or Vil, 1 out = 0mA 

C5l = Vil, CS2 = Vih 

Operating Supply Current 

ICC2 


70 

mA 

Cycle = Min. 

Duty = 100%, Iout = 0mA 

Input Leakage Current 

III 

-10 

10 

pA 

Vin = 0V to Vcc 

Output Leakage Current 

Iliad 

-50 

50 

pA 

Vi/o = 0V to Vcc 

CS1 = Vih or CS2 = Vil or 

OE = Vih or WE = Vil 

Input High Voltage 

Vih 

2.4 

Vex: +0.3 

km 


Input Low Voltage 

Vil 

-0.3* 

0.6 

KM 


Output High Voltage 

Voh 

2.4 


KM 

Ioh = -1.0mA 

Output Low Voltage 

Vol 


0.4 

V 

Iol = 2.1mA 


Note: All voltages are referenced to GND. 

* : -3.0V min. for pulse width less than 20 ns. (Vil min. = -0.3V at DC level.) 


Fig. 2 - AC TEST CONDITIONS 


Dout 

(I/O) 


Cl- 


T 


v 5V 
: Ri 

R2 


• Input Pulse Levels: 0.6V to 2.4V 

• Input Pulse Rise & Fall Times: 5ns (Transient between 0.6V and 2.4V) 

• Timing Reference Levels Input: Vil = 0.6V, Vih = 2.4V 

Output: Vol = 0.8V, Voh = 2.0V 

• Output Load 


‘ Including Jig and stray capacitance 



RI 

R2 

Cl 

Parameters Measured 

Load I 

1.8K42 

990Q 

lOOpF 

except tCLZ, tOLZ, tcHZ, tOHZ, twLZ, and tWHZ 

Load II 

1.8K42 

99042 

5pF 

tCLZ, tOLZ, tCHZ, tOHZ, tWLZ, and tWHZ 









































































MB8464A-1 0-X/-1 OLL-X 

MB8464A-15-X/-15LL-X 

AC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 
READ CYCLE *1 



READ CYCLE TIMING DIAGRAM *1 



N 0 | e: *1 WE is high for Read cycle. 

*2 Device is continuously selected, CSi = OE = Vil, CS 2 = Vih. 

*3 Address valid prior to or coincident with CSi transition low, CS 2 transition high. 

*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB8464A-1 0-X/-1 OLL-X 
MB8464A-15-X/-15LL-X 


AC CHARACTERISTICS 


(Recommended operating conditions otherwise noted.) 
WRITE CYCLE *1*2 


Parameter 

Symbol 

M B8464 A-1 0-X/1 OLL-X 

MB8464A-15-X/1 5LL-X 

Unit 

Min 

Max 

Min 

Max 

Write Cycle Time ‘3 

twc 

100 


150 


ns 

Address Valid to End of Write 

tAW 

80 


100 


ns 

Chip Select to End of Write 

tew 

80 


100 


ns 

Data Valid to End of Write 

tow 

40 


50 


ns 

Data Hold Time 

tDH 

0 


0 


ns 

Write Pulse Width 

tWP 

60 


90 


ns 

Address Setup Time 

tAS 



0 


ns 

Write Recovery Time *4 

tWR 

5 


5 


ns 

Write Enable to Output Low-Z *5 

tWLZ 

5 


5 


ns 

Write Enable to Output High-Z *5 

tWHZ 


40 


50 

ns 


WRITE CYCLE TIMING DIAGRAM *1*2 
WRITE CYCLE 1 : WE CONTROLLED 



K3 : Undefined 


Note: 1* If OE, CSi and CS 2 are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 

2 * If CSi goes high or CS 2 goes low simultaneously with WE high, the output remains in high impedance state. 

3* All write cycle are determined from last address transition to the first address transition of the next address. 

4* twR is defined from the end point of WRITE Mode. 

5* Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB8464A-1 0-X/-1 OLL-X 
MB8464 A-1 5-XM 5LL-X 


AC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 
WRITE CYCLE TIMING DIAGRAM 



Note: *1 If OE, CS 2 and WE are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 


5 





MB8464A-1 0-X/-1 OLL-X 
MB8464A-1 5-X/-1 5LL-X 


AC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 
WRITE CYCLE TIMING DIAGRAM 



Note: *1 If OE, CSi and WE are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite 
phase to the outputs must not be applied. 
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MB8464 A-1 0-X/-1 OLL-X 
MB8464A-15-X/-15LL-X 


DATA RETENTION CHARACTERISTICS 


(Recommended operating conditions otherwise noted.) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Data Retention Supply Voltage 

Vdr 

2.0 


5.5 

V 

Data Retention Supply Current *i 

Standard 

Idr 



50 

pA 

LL-Version *2 



50 

pA 

Data Retention Setup Time 

tDRS 

0 



ns 

Operation Recovery Time 

tR 

tRC 



ns 


Note: *1 Vcc = Vdr = 3.0V 

CSi > Vdr -0.2V, CS 2 £ Vdr -0.2 V or CS 2 <; 0.2V (at CSi CONTROLLED) 
CS 2 <: 0.2V (at CS 2 CONTROLLED) 

*2 Idr max. = 2.0pA at Vdr = 3.0V, Ta = -40°C to +40°C. 


DATA RETENTION TIMING 
































28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No.: DIP-28P-M02) 




© 1988 FUJITSU LIMITED D28006S-2C 


Dimensions in 
inches (millimeters) 





MB8464 A-1 0-X/-1 OLL-X 

MB8464A-1 5-X/-1 5LL-X 

PACKAGE DIMENSIONS (Continued) 


(SuffiX: P-SK) 
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MB8464A-1 0-X/-1 OLL-X 
MB8464A-1 5-X/-1 5LL-X 


PACKAGE DIMENSIONS (Continued) 

(SuffiX: PF) 


28-LEAD PLASTIC FLAT PACKAGE 
(CASE No.: FPT-28P-M02) 


cqq’t" - 0 1 0# . —w -rr + 0.25i 

699__ 008 (1 7 75 -0.20 ) 

IflHBBRHHHHHflHRH 


d 


.465+ 012 
(11.80 + 0.30) 
.339+ 008 I 
(8.60 + 0.20) 


.050(1.27) 

jBBUUUt 

r 

1 .018 + . 004 r-., 


W — fYP 4 

<0 45 + 0 10)T+^1 | 

'A” 

L 

j i _ 







TjJ .004(0.10) I 
650(16.51) REF 


© 1988 FUJITSU LMITED F28011S-3C 


.1 10(2.80) MAX 


(SEATED HEIGHT) 
0(0) MIN 


pU 


(STAND OFF) 


.402+ 012 
(10.20 + 0.30) 


N: 


.031+008 

(0.80+0.20) 


.006+ 002 


_ J?1 5 A°_°_ 5 L 

Details of "A” part 
.008(0.20) 



Dimensions in 
inches (mllmeters) 
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MB8464A-1 0-X/-1 OLL-X 

MB8464A-1 5-X/-1 5LL-X 

PACKAGE DIMENSIONS (Continued) 

(SuffiX: CV) 

32-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER 
(CASE No.: LCC-32C-A02) 



* Shape of PIN NO. 1 INDEX: Subject to change without notice. 
© 1988 FUJITSU LIMITED C3201 1S-3C 


Dimensions in 
inches (millimeters) 
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October 1990 
Edition 1.0 


cP 


iizzjz: z : ::: data SHEET 

MB84256A-70-X/-70LL-X/-10-X/-10LL-X 

CMOS 256K-BIT LOW-POWER SRAM 



32K Words x 8 Bits CMOS Static RAM for Extended 
Temperature Operation 

The Fujitsu MB84256A-X is a 32,768 words x 8 bits static random access memory 
fabricated with a CMOS silicon gate process. The memory uses asynchronous 
circuitry and may be maintained in any state for an indefinite period of time. All pins are 
TTL compatible and a single +5 V power supply is required. 

The MB84256A-X has low power dissipation, low cost, and high performance, and it is 
ideally suited for use in microprocessor systems and other applications where fast 
access time and ease of use are required. 


• Organization: 32,768 words x 8 bits 

• Access time: 70 ns max. (MB84256A-70/-70LL-X) 

1 00 ns max. (MB84256A-1 0/-1 OLL-X) 

• Operating temperature: -40°C to +85°C 
« Static operation: no clock required 

o TTL compatible inputs and outputs 

• Three-state outputs 

• Single +5 V power supply ±1 0% tolerance 
o Low power consumption: 

1.1 mW max. (CMOS standby) 

1 6.5 mW max. (TTL standby) 

• Data retention: 2.0 V min. 


• Standard 28-pin Plastic Packages: 
DIP (600 mil) 

Skinny DIP (300 mil) 

SOP (450 mil) 

TSOP (Normal bend) 

TSOP (Reverse bend) 


MB84256A-xx(LL)P-X 

MB84256A-xx(LL)PSK-X 

MB84256A-xx(LL)PF-X 

MB84256A-xx(LL)PFTN-X 

MB84256A-xx(LL)PFTR-X 


Absolute Maximum Ratings (See Note) 


Rating 

Symbol 

Value 

Unit 

Supply Voltage 

Vcc 

-0.5 to +7.0 

V 

Input Voltage 

V,N 


V 

Output Voltage 

V|/o 

-0.5 to V C c +0-5 

V 

Temperature Under Bias 

Tbias 

-40 to +85 

°c 

Storage Temperature Range 

Tstg 

-40 to +125 

°c 


Note: Permanent device damage may occur if absolute maximum ratings are exceeded. 

Functional operation should be restricted to the conditions as detailed in the operation 
sections of this data sheet. Exposure to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Copyright © 1990 by FUJITSU LIMITED and Fujitsu Microelectronics, Inc. 



PLASTIC PACKAGE 
DIP-28P-M02 



PLASTIC PACKAGE 
DIP-28P-M04 



PLASTIC PACKAGE 
FPT-28P-M02 


PIN ASSIGNMENT 



Vcc 
WE 
A, , 

A« 

Afl 

A„ 

OE 

Am 

cs 

I/O* 

i/o 7 

l/O s 

l/O s 

I/O, 


This device contains circuitry to protect the inputs against 
damage due to high static voltages or electric fields. However, it 
is advised that normal precautions be taken to avoid application 
of any voltage higher than maximum rated voltages to this high 
impedance circuit. 
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MB84256A-70/70LL-X 
MB84256 A-1 0/1 OLL-X 


Fig. 1 - MB84256A BLOCK DIAGRAM 



TRUTH TABLE 


cs 

OE 

WE 

MODE 

SUPPLY 

CURRENT 

I/O PIN 

H 

X 

X 

Not Selected 

IsB 

High-Z 

L 

mm 

mm 

D 0 ut Disable 

Ice 

High-Z 

L 

L 

mm 

Read 

Icc 

Dout 

L 

X 

L 

Write 

Icc 

Din 


CAPACITANCE 


(T a = 25°C, f = 1MHz) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

I/O Capacitance (Vi/o = 0V) 




8 

pF 

Input Capacitance (V tN = 0V) 

Cin 



7 

pF 
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MB84256A-70/70LL-X 
MB84256A-1 0/1 OLL-X 


RECOMMENDED OPERATING CONDITION 


(Referenced to GND) 


Parameter 

Symbol 

Min 

Typ 

Max 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Ambient Temperature 

T a 

-40 


+85 

°C 


DC CHARACTERISTICS 


(Recommended operating conditions otherwise noted.) 


Parameter 

Symbol 

Test Condition 

M B84256A-70/70LL/1 0/1 OLL-X 

Unit 

Min 

Max 

Standby Supply Current 

IsBI 

CS> Vcc -0 2V 


0.2 

mA 

lsB2 

X 

> 

II 

ICO 

lo 


3 

mA 

Active Supply Current 

Icci 

Vin = Vih or V| L 

CS = Vil, Iout = 0mA 


70 

mA 

Operating Supply 
Current 

70ns 

lcC2 

Cycle = Min. 

Duty = 100% 

Iout = 0mA 


90 

mA 

100ns 


80 

Input Leakage Current 

lu 

V,N = 0V to Vcc 

-1 

1 

pA 

Output Leakage Current 

Ili/o 

V,/ 0 = 0V to Vcc 

CS = V ih 

OE = Vih or WE = V IL 

-1 

1 

pA 

Input High Voltage 

V,h 


2.4 

Vcc +0.3 

V 

Input Low Voltage 

V, L 


-0.3* 

0.6 

V 

Output High Voltage 

VoH 

Ioh = -1.0mA 

2.4 


V 

Output Low Voltage 

VoL 

Iol = 2.1mA 


0.4 

V 


Note: All voltages are referenced to GND. 

-3.0V min. for pulse width less than 20 ns. 


Fig. 2 - AC TEST CONDITIONS 


• Output Load 



• Input Pulse Levels: 0.4 to 2.6V 

• Input Pulse Rise & Fall Times: 5ns (Transient between 0.8V and 2.2V) 

• Timing Reference Levels: Input: V| L =0.6V, Vi H =2.4V 

Output: V O l=0.8V, V oh =2.0V 


* Including Jig and stray capacitance 



Ri 

r 2 

C L 

Parameters Measured 

Load I 

1.8KA 

990Q 

lOOpF 

except tcLz. toLz. tcHz, toHz, Wz. and twnz 

Load II 

1.8Kft 

990ft 

5pF 

tcLZ. toLZ. tcHZ. toHZ. tyvLZ, and tyyHZ 
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MB84256A-70/70LL-X 
MB84256 A-1 0/1 OLL-X 


AC CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 
READ CYCLE *’ 


Parameter 

Symbol 

MB84256A-70/70LL-X 

M B 84256 A-1 0/1 OLL-X 

Unit 

Min 

Max 

Min 

Max 

Read Cycle Time 

t«c 

70 


100 


mm 

Address Access Time * 2 

Ua 


70 


100 

mm 

CS Access Time * 3 

tACS 


70 


100 


Output Enable to Output Valid 

toE 


35 


40 

S3 

Output Hold from Address Change 

t0H 

10 


10 


mm 

Chip Select to Output Low-Z * 4 

tcLZ 

10 


10 


mm 

Output Enable to Output Low-Z ** 

tour 

5 


5 


mm 

Chip Select to Output High-Z * 4 

tcHZ 


25 


40 

mm 

Output Enable to Output High-Z * 4 

toHZ 


25 


40 

mm 



READ CYCLE TIMING DIAGRAM *' 


READ CYCLE 1 : ADDRESS CONTROLLED* 2 



X 


ADDRESS l 



tmmmm i 

i 1 




‘ DATA VALID 


READ CYCLE 2: CS CONTROLLED* 3 



L tnc H 

ADDRESS X 




1 






tcHZ 

oe SNSSNNNv. 


88BKSXSH 

U 

„ HIGH-Z 

QBE 

1* — toHZ * 

HIGH-Z 


‘ DATA VALID 


/ 


: Undefined 


Note: *1 WE is high for Read cycle. 

*2 Device is continuously selected, CS = OE = V )L . 

*3 Address valid prior to or coincident with CS transition low. 

*4 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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M B84256 A-70/70LL-X 
MB84256A-1Q/10LL-X 


WRITE CYCLE 



Data Hold Time 


Write Pulse Width 


Address Setup Time 


Write Recovery Time * 4 


WE to Output Low-Z * 5 


WE to Output High-Z 


WRITE CYCLE TIMING DIAGRAM 



Note: 1 If OE, CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite phase to 
the outputs must not be applied. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All write cycles are determined from last address transition to the first address transition of the next address. 

*4 twR is defined from the end point of WRITE Mode.. 

*5 Transition is measured at the point of ±500mV from steady state voltage with specified Load I in Fig. 2. 


























































M B84256 A-70/70 LL-X 
M B84256 A-1 0/1 0 LL-X 


WRITE CYCLE TIMING DIAGRAM *' * 2 


WRITE CYCLE 2 : CS CONTROLLED 



Note: *1 If OE, CS are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite phase to 
the outputs must not be applied. 

*2 If CS goes high simultaneously with WE high, the output remains in high impedance state. 

*3 All write cycles are determined from last address transition to the first address transition of the next address. 

*4 tWR is defined from the end point of WRITE Mode.. 

*5 Transition is measured at the point of ±500mV from steady state voltage with specified Load II in Fig. 2. 
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MB84256A-70/70LL-X 
MB84256 A-1 0/1 OLL-X 


DATA RETENTION CHARACTERISTICS 

(Recommended operating conditions otherwise noted.) 


Parameter 


Data Retention Supply Voltage 


Data Retention Supply Current * 2 


Note: *1 CS > V DR -0_2V 

*2 Vdr = 3.0V, CS > V DB -0.2V 
*3 V DR = 3.0V, T a = 40°C 


DATA RETENTION TIMING 



Symbol Min 


2.0 







Data Retention Setup Time 

tDRS 

0 

Operation Recovery Time 

tR 

t«c 







































MB84256A-70/70LL-X 
MB84256A-1 0/1 OLL-X 


PACKAGE DIMENSIONS 

(Suffix: P) 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE 
(CASE No. : DIP-28P-M02) 





D 1988 FUJITSU LIMITED D28006S-2C 


(Suffix: P-SK) 


28-LEAD PLASTIC DUAL IN-LINE PACKAGE 

(Case No. : DIP-28P-M04) 




.207(5.25) MAX 
.118(3.00) MIN 


) 1988 FUJITSU LIMITED D28018S-2C 


Dimensions in 
inches (millimeters) 
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MB84256A-70/70LL-X 
MB84256A-1 0/1 OLL-X 


PACKAGE DIMENSIONS (Continued) 

/o. .xii.. . nr\ ' ' 
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M B84256 A-70/70 LL-X 
MB84256A-1 0/1 OLL-X 




28-LEAD PLASTIC FLAT PACKAGE 

(Case No. : FPT-28P-M03) 



Details of "A" part 

. 014 ( 0 . 35 ) 


pn 


. 006 ( 0 . 15 ) 


.006 ( 0 . 15 ) 


MAX 

. 010 ( 0 . 25 ) 



©1990 FUJITSU LIMITED F28018S-3C inches (millimeters) 
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MB84256A-70/70LL-X 

MB84256A-10/10LL-X 


PACKAGE DIMENSIONS (Continued) 

(Suffix: PFTR) 



PIN ASSIGNMENT 

(REVERSE BEND) 


7 


8 

6 


9 

5 


10 

4 


11 

3 


12 

2 


13 

1 

(MARKING 

14 

28 

FACE) 

15 

27 


16 

26 


17 

25 


18 

24 


19 

23 


20 

22 


21 


BOTTOM VIEW 


28-LEAD PLASTIC FLAT PACKAGE 

(Case No. I FPT-28P-M04) 



Details of "A" part 

.014(0.35) 

ill max” 

■ ^ 

-n — I I I .006(0.15) 

I I MAX 

(0.15) .010(0.25) 


.488+ 008 ! .020+ 004 

(1 2.40 + 0.20) (0.50+0.10) 

: ^r 004(0.10) | 


.281(7.15) 

REF 

.0217(0.55) 

’ TYP 
.008 ±004 

"fo .20 + 0 . 10 ) 


004(0.09) ® 


,465±.008 
(11.80 + 0.20) 
.528+ 008 
(13.40 + 0.20) 


.006+ 002 
(0.1 5± 0.05) 


.315+008 

( 8 . 00 + 0 . 20 ) 


| .050(1.27) MAX 
(SEATED HEIGHT) 
0(0) MIN 
(STAND OFF) 


<0 1990 FUJITSU LIMITED F28019S-3C 


Dimensions in 
inches (millimeters) 




Extended Temperature Range SRAMs 


Static RAM Data Book 
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Section 6 


Quality and Reliability — At a Glance 

Page Title 

&-3 Quality Control at Fujitsu 

6-4 Quality Control Processes at Fujitsu 


6-1 



Quality and Reliability 


Static RAM Data Book 


6-2 


Static RAM Data Book 


Quality and Reliability 


Quality Control at Fujitsu 


Built-in Quality and Reliability 

Fujitsu’s integrated circuits work. The reason they work is Fujitsu’s 
single-minded approach to built-in quality and reliability, and its dedication 
to providing components and systems that meet exacting requirements 
allowing no room for failure. 

Fujitsu’s philosophy is to build quality and reliability into every step of the 
manufacturing process. Each design and process is scrutinized by 
individuals and teams of professionals dedicated to perfection. 

The quest for perfection does not end when the product leaves the Fujitsu 
factory. It extends to the customer’s factory as well, where integrated 
circuits are subsystems of the customer’s final product. Fujitsu emphasizes 
meticulous interaction between the individuals who design, manufacture, 
evaluate, sell, and use its products. 

Quality control for all Fujitsu products is an integrated process that crosses 
all lines of the manufacturing cycle. The quality control process begins with 
inspection of all incoming raw materials and ends with shipping and 
reliability tests following final test of the finished product. Prior to ware- 
housing, Fujitsu products have been subjected to the scrutiny of man, 
machine, and technology, and are ready to serve the customer in the 
designated application. 
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Quality and Reliability 


Static RAM Data Book 


Quality Control Processes at Fujitsu 


Process 


Check Items 

Inspection of Wafers, 
Masks, Packages, Piece 
Parts, Chemicals, Etc. 


Inspection of Incoming Material 
Wafer Processing 

Diffusion/Ion Implantation 


Wafer Surface Inspection and 
Sample Tests of Thickness, 

Surface Resistance, Diffusion 
Depth, Electrical Parameters, and Doping 
Wafer Surface and Pattern Inspection 

Wafer Surface Inspection, 
Monitor Test of Film Thickness 

Wafer Surface Inspection, 
Monitor Test of Film Thickness 


Test of Electrical Characteristics, Stress Test 


Photoetching 


Metallization 


Passivation (Insulating Layer Formation) 
Probing Test 

Wafer Shipping Inspection 
Dicing (CHIP Separation) 



Wafer Surface and Pattern 
Sampling Inspection 


Visual and Surface Inspection 
Sample Surface Inspection 


CHIP Selection 

CHIP Shipping Inspection 


Assembly 
Die Bonding 


Bond-Wetting and Surface Inspection, Monitor Test of F 

for Machine Calibration 

Bond-Position and Surface Inspection, Sample Wire Bond Strength Test, 
Monitor Test of Sample run for Machine Calibration 

Internal Visual Inspection 


Internal Sampling Visual Inspection 


Wire Bonding 


Pre-Cap Visual 
Inspection 


Internal Merchant 
Inspection 


Continued on next page 
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Static RAM Data Book 


Quality and Reliability 


Quality Control Processes at Fujitsu (Continued) 



Legend: 


O 

Production Process 

□ 

Test/Inspection 

□ 

Production Process 
and Test/Inspection 

O 

QC Gate (Sampling) 

Note: 

The flow sequence may vary slightly 
with individual product type. 
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Section 7 


Ordering and Package Information — Af a Glance 

Page Title 


7-3 SRAM 1C Package Marking 

7-3 Part Number 

7-4 1C Package Marking and Ordering Information - Plastic 

7-5 1C Package Marking and Ordering Information - Ceramic 


7-1 



Ordering and Package Information 


Static RAM Data Book 



7-2 


Static RAM Data Book 


Ordering and Package Information 


SRAM 1C Package Marking 



MB Identifies an 1C designed and manufactured by Fujitsu with a Fujitsu-designated device number. 

MBM Identifies an 1C designed and manufactured by Fujitsu with a device number, designated by the industry, that 

is the industry standard number. 

Note: Please contact your nearest Fujitsu sales office, representative, or distributor for exact part number/order information. 
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Ordering and Package Information 


Static RAM Data Book 


IC Package Marking and Ordering Information 

This ordering information is presented as a guide to Fujitsu’s package options. The codes shown here indicate the current selec- 
tions available for IC packaging. Since device packages are subject to changes and updates, you should contact your closest 
Fujitsu Sales Office or Representative for the latest package information. 


Plastic Packages 

Description 

Type 

Fujitsu 

Ordering 

Code 1 * 2 

Dual In-line Package, 600 mil Wide 

DIP 

PorM 3 

Dual In-line Package, 300 mil Wide 

Skinny 

DIP 

P-SK or P 

Dual In-line Package, 400 mil Wide 

Slim DIP 

P-SLorP 

Dual In-line Package, 70 mil Lead Pitch 

Shrink 

DIP 

P-SH or P 

Flatpack, 0.5 mm Lead Pitch 

SSOP or 
SQFP 

PFV 

Leaded Chip Carrier 

PLCC 

PD or PV 

Pin Grid Array Package 

PGA 

PR 

Quad Flatpack 

QFP 

PFQ or PF 

Single In-line Package 

SIP 

PS 

Small Outline J-Leads 

SOJ 

PJ or PJN 

Small Outline Package 

SOP 

PF or PNF 

Thin Small Outline (with Normal Bend Leads) 
Package 

TSOP 

PFTN 

Thin Small Outline (with Reverse Bend Leads) 
Package 

TSOP 

PFTR 

Zig-zag In-line Package 

ZIP 

PSZ 


Package ordering code appears as a suffix to Fujitsu's part number and speed designator (MBXXXXX-XXPKG). 
2 Package codes in the U.S.A do not use the e.g., PSK is the same as P-SK. 

3 M is used on bipolar devices only. 


Continued on next page 
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Ordering and Package Information 


IC Package Marking and Ordering Information (Continued) 


Ceramic Packages 

Description 

Typo 

Fujitsu 

Ordering 

Code 1 - 2 

Duai In-line Package with CERDIP 3 

CERDIP 

Z 

Dual In-line Package with Frit Glass Seal 

DIP 

T 

Dual In-line Package with Metal Seal 
(Side Brazed 4 ) 

DIP 

C 

Dual In-line Package, 400 mil Wide 

Slim DIP 

Z-SLorZ 
T-SLorT 
C-SL or C 

Dual In-line Package, 300 mil Wide 

Skinny DIP 

Z-SKorZ 
T-SK orT 
C-SKorC 

Dual In-line Package, 1 .778 mm Lead Pitch 

Shrink DIP 

Z-SH or Z 
T-SH orT 
C-SH orC 

Flat Package with CERPACK 

CERPACK 

ZF 

Flat Package with Frit Glass Seal 

FPT 

TF 

Flat Package with Metal Seal 

FPT 

CF 

Leadless Chip Carrier with Frit Glass Seal 

LCC 

TV 

Leadless Chip Carrier with Metal Seal 

LCC 

CV 

Pin Grid Array 

PGA 

CR 

Quad Flat J-lead Package with CERPACK 

QFJ 

ZJ 

Quad Flat, Gullwing Lead, Package with 

CERPACK 

QFP 

ZFLorZF 

Quad Flat, Gullwing Lead, Package with Metal 

Seal 

QFP 

CFL or CF 

Small Outline, Gullwing Lead, Package with 
CERPACK 

SOP 

ZFLorZF 

Small Outline, Gullwing Lead, Package with Metal 
Seal 

SOP 

CFL or CF 

Small Outline J-lead Package with Metal Seal 

SOJ 

CJ 


Package ordering code appears as a suffix to Fujitsu's part number and speed designator (MBXXXXX-XXPKG) 
2 Package codes in the U.S.A do not use the e.g., ZSK is the same as z-SK. 



CERDIP 







Side Brazed 




II 
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Sales Informatbn 


Introduction to Fujitsu 


Fujitsu Limited (Japan) 

Fujitsu Limited was founded as a telecommunications equipment 
manufacturer in 1935, and today is not only one of Japan’s leading 
telecommunications companies, but also one of the world’s largest 
computer manufacturers. 

This leadership has resulted, at least in part, from the superb quality of the 
company’s semiconductors and electronic components. Manufactured by 
the company’s Electronics Devices Operations Group, these vital 
electronic devices also contribute to the high reliability and performance of 
products made by many other manufacturers around the world. 

Today, Fujitsu is one of the world’s top manufacturers of semiconductors 
and electronic components. In Japan, Fujitsu’s R&D laboratories for 
semiconductor and electronic components are situated in Kawasaki and 
Mie, and manufacturing works are located in Iwate, Aizu, Wakamatsu and 
Suzaka. Fujitsu also has six affiliated manufacturing works in the country. 
Overseas facilities in the U.S, Europe, and Asia also help to meet the 
growing global demand for Fujitsu semiconductors and electronic 
components. 

Fujitsu enforces strict quality control at all stages of production, from 
materials selection through manufacturing to final testing. As a result, 
Fujitsu’s electronic devices are known for their extremely high reliability 
and excellent cost-to-performance ratio. 

Fujitsu manufactures a full line of semiconductors and electronic compo- 
nents to meet the diverse applications of a wide variety of customers. 
Backed by Fujitsu’s extensive R&D commitment equal to over 10 percent 
of annual sales, Fujitsu’s electronic devices stay on the cutting edge of 
electronics technology. 
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Fujitsu Microelectronics, Inc. (U.S.A.) 

Fujitsu Microelectronics, Inc. (FMI), with headquarters in San Jose, 
California, was established in 1 979 as a wholly-owned Fujitsu Limited 
subsidiary for the marketing, sales, and distribution of Fujitsu integrated 
circuit and component products. Since 1979, FMI has grown to three 
marketing divisions, two manufacturing divisions and a subsidiary. FMI 
offers a complete array of semiconductor products for its customers 
throughout North and South America. 

The Advanced Products Division (APD) is responsible for designing and 
selling a full line of SPARC processors, peripheral chips, and the 
EtherStar™ LAN controller that it designed. The EtherStar LAN controller is 
the first VLSI device to integrate both StarLAN™ and Ethernet® protocols 
into one device. The core of APD’s EtherStar chip was the result of a 
cooperative venture with Ungermann-Bass. 

The Microwave and Optoelectronics Division (MOD) markets GaAs FETs 
and FET power amplifiers, lightwave and microwave devices, optical 
devices, emitters, and SI transistors. 

The largest FMI marketing division is the Integrated Circuits Division (ICD) 
which markets the following standard devices, components, and ASICs. 

Memory Products DRAMs 

EPROMs 

EEPROMs 

NOVRAMs 

CMOS masked ROMs 
CMOS SRAMs 
BiCMOS SRAMs 
Bipolar PROMs 
ECL RAMs 

STRAMs (self-timed RAM) 

Hi-Rel PROMs and SRAMs 
Memory cards 
Memory modules 

Telecommunication Products PLLs 

Prescalers 
Piezoelectric devices 
CODECs 
VCOs 

Telephone ICs 
Modems 
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Microprocessor Products 4-bit microcontrollers 

DSPs 

Logic Products Standard and ultra high-speed ECL 

Translator circuits 
Interface devices 

Analog Products Linear ICs 

Transistors 

Thick- and Thin-film 
Custom modules 
Stepper motor drivers 

SCSI controllers 
Serial protocol controllers 
Video controllers (TV text, 

CRT, and picture-in-picture) 

ASIC Products CMOS gate arrays 

ECL gate arrays 
BiCMOS gate arrays 
GaAs gate arrays 
CMOS standard cells 

ASIC Gallery™ (SuperMacros™, Compiled Cells) 

ASICOpen™ CAD Software Framework (ViewCAD™, 
a design and verification tool that integrates with 
third-party CAD tools) 

Third-party EWS (engineering workstation) support 

Customer support and customer training for ASIC products are available 
through the following FMI design centers: 

San Jose Gresham 

Dallas Chicago mm 

Atlanta Boston 

FMI's manufacturing divisions are in San Diego, California and Gresham, 

Oregon. The San Diego Manufacturing Division (SMD) assembles and 
tests memory devices. The Gresham Manufacturing Division (GMD) began 
manufacturing in 1988. GMD fabricates wafers, and produces ASIC 
products and DRAM memories. This facility, when completed, will have 
one million square feet of manufacturing— the largest Fujitsu manufactur- 
ing plant outside Japan. 

FMI’s subsidiary, Fujitsu Component of America, markets connectors, 
keyboards, thermal printers, plasma displays, and relays. 

Continued on next page 
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Fujitsu Electronic Devices Europe: 

Fujitsu Mlkroelektronik GmbH (FMG), West Germany 
Fujitsu Microelectronics Limited ( FML), U.K. 

Fujitsu Microelectronics Italia S.R.L (FMIL), Italy 
Fujitsu Microelectronics Ireland, Ltd l (FME), Ireland 

Fujitsu Mikroelektronik GmbH (FMG) was established in June 1980 in 
Frankfurt, West Germany, as Fujitsu’s European headquarters and is a 
totally owned subsidiary of Fujitsu Limited, Tokyo. Fujitsu Microelectronics 
Limited (FML) is a sister company based in Maidenhead, England and 
dedicated to serving the U.K., Ireland, and Scandanavia. Fujitsu Microelec- 
tronics Italia (FMIL) is based in Milan, Italy and serves Italy, Spain, 

Portugal, and the rest of Southern Europe. Together, FMG, FML, and 
FMIL supply the European market with a full range of semiconductors and 
electronic components. Sales offices are located in Munich, Frankfurt, 

Stuttgart, Paris, Eindhoven, Milan, Maidenhead, and Stockholm. 

Fujitsu Microelectronics Ireland, Ltd. (FME) was established in 1980, in 
Dublin, Ireland, as Fujitsu’s European Assembly Center for integrated 
circuits. FME produces DRAMs, EPROMs, and other LSI memory 
products. 

Fujitsu has two European VLSI design centers, both in the U.K. The 
Manchester Design Center, in operation since 1983, is equipped with two 
mainframe computers and is linked by satellite to production plants in 
Japan and the U.S. Staffed with a team of experienced engineers, the 
center is involved in the design of VLSI standard products, SuperMacros, 

CAD tools and ASICs. A second design center was set up in London in 
1990 for designing telecommunication ICs. Additionally, Fujitsu offers a 
network of 17 ASIC design centers in eight European countries. 

Fujitsu has further demonstrated its commitment to the European market 
by commencing construction of a full wafer fabrication plant in Durham in 
the North of England. The new plant is due to start production of 4 
megabyte DRAMs and ASICs in 1991. 

Continued on next page 
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The range of semiconductor products offered by FMG, FML, and FMIL for 
the European market includes: 

DRAMs 
SRAMs 
EPROMs 
EEPROMs 
Mask ROMs 
Bipolar PROMs 
Video RAMs 
ECL RAMs 
Memory modules 
Memory cards 

CMOS gate arrays 
BiCMOS gate arrays 
Bipolar (ECL) gate arrays 
Gallium Arsenide gate arrays 
CMOS standard cells 
ECL gate masterslice devices 
Wide range of ASIC design software 

Microprocessor Products 4-Bit Microcontrollers 

4- 8- and 16-bit F 2 MC flexible Microcontrollers 
32-Bit SPARC™ RISC microprocessors 
32-Bit Gmicro™ TRON-based CISC microprocessors 

Telecommunication Products Prescalers 

PLLs 
CODECs 
LAN devices 
DSPs 

SCSI and LAN devices 
ISDN products 

Telecom devices for the GSM 

Pan-European digital cellular telephone system. 

Analog Products OP Amps 

Comparators 
A/D and D/A Converters 
Application Specific ICs 

The range of electronic components offered by FMG, FML, and FMIL 
incudes relays, connectors, keyboards, thermal printers, plasma displays, 
liquid crystal displays, hybrid ICs, and piezoelectric devices. 


Memory Products 


ASIC Products 
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Fujitsu Microelectronics Asia PTE Ltd. (Singapore) 

Fujitsu Microelectronics Asia PTE Ltd. (FMAP) opened in August 1986, in 
Hong Kong, as a wholly-owned Fujitsu subsidiary for sales of electronic 
devices to the Asian, Australian, and Southwest Pacific markets. In 1990, 
FMAP moved to a new location in Singapore. 

FMAP offers memory, ASIC, microprocessor, and telecommunication 
products along with Fujitsu’s wide range of electronic components. 


SPARC™ is a trademark of Sun Microsystems, Inc 
Ethernet” is a registered trademark of Xerox Corporation. 
EtherStar™ is a trademark of Fujitsu Microelectronics, Inc. 
StarLAN™ is a trademark of AT&T. 

Gmicho™ is a trademark of Hitachi 
SuperMacro™i8 a trademark of Fujitsu Microelectronics, Inc. 
ASICOpen™ is a trademark of Fujitsu Microelectronics, Inc 
ViewCAD™ is a trademark of Fujitsu Microelectronics, Inc. 
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International Corporate Headquarters 

FUJITSU LIMITED 
Marunouchi Headquarters 
6-1, Marunouchi 1-chome 
Chiyoda-ku, Tokyo 100 
Japan 

Tel: (03) 3216-3211 
Telex: 781-22833 
FAX: (03) 3213-7174 

For integrated circuits marketing information please contact the following: 

Headquarters for Japan 

FUJITSU LIMITED 

Integrated Circuits and Semiconductor Marketing 
Furukawa Sogo Bldg. 

6-1 , Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100 
Japan 

Tel: (03) 3216-3211 
Telex: 781-2224361 
FAX: (03) 3211-3987 

Headquarters for North and South America 

FUJITSU MICROELECTRONICS, INC. 

Integrated Circuits Division 
3545 North First Street 
San Jose, CA 95134-1804 
USA 

Tel: (408) 922-9000 
Telex: 910-338-0190 
FAX: (408)432-9044 

Headquarters for Europe 

FUJITSU MIKROELEKTRONIK GmbH 

Am Siebenstein 6-10 

6072 Dreieich-Buchschlag 

Germany 

Tel: (06) 103 6900 

Telex: 411963 

FAX: (06) 103 690122 

Headquarters for Asia, Australia and Oceania 

FUJITSU MICROELECTRONICS ASIA PTE LIMITED 

06-04/-07 Plaza By The Park 

No. 51 Bras Basah Road 

Singapore 0718 

Tel: (65) 336-1600 

Telex: RS 55573 FESPL 

FAX: (65) 336-1609 
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NORTHERN CALIFORNIA 

Fujitsu Microelectronics, Inc. 
10600 N. De Anza Blvd. 

Suite 225 

Cupertino, CA 95014 
Tel: (408) 996-1600 
FAX: (408) 725-8746 

SOUTHERN CALIFORNIA 

Fujitsu Microelectronics, Inc. 

Century Centre 

2603 Main Street 

Suite 510 

Irvine, CA 9271 4 

Tel: (714) 724-8777 

FAX: (714) 724-8778 

COLORADO (Denver) 

Fujitsu Microelectronics, Inc. 
5445 DTC Parkway 
Suite 300 

Englewood, CO 80111 
Tel: (303) 740-8880 
FAX: (303) 740-8988 

GEORGIA (Atlanta) 

Fujitsu Microelectronics, Inc. 
3500 Parkway Lane 
Suite 210 

Norcross, GA 30092 
Tel: (404) 449-8539 
FAX: (404) 441-2016 


ILLINOIS (Chicago) 

Fujitsu Microelectronics, Inc. 

One Pierce Place 
Suite 910 

Itasca, IL 60143-2681 
Tel: (708) 250-8580 
FAX: (708) 250-8591 

MASSACHUSETTS (Boston) 

Fujitsu Microelectronics, Inc. 

75 Wells Avenue 
Suite 5 

Newton Center, MA 02159-3251 
Tel: (617) 964-7080 
FAX: (617)964-3301 

MINNESOTA (Minneapolis) 

Fujitsu Microelectronics, Inc. 

3460 Washington Drive 
Suite 209 

Eagan, MN 55122-1303 
Tel: (612)454-0323 
FAX: (612)454-0601 

NEW JERSEY (Cherry Hill) 

Fujitsu Microelectronics, Inc. 
Horizon Corporate Center 
3000 Atrium Way 
Suite 100 

Mt. Laurel, NJ 08054 
Tel: (609) 727-9700 
FAX: (609) 727-9797 


NEW YORK (Long Island) 

Fujitsu Microelectronics, Inc. 

898 Veterans Memorial Highway 
Bldg. 2, Suite 310 
Hauppauge, NY 11788 
Tel: (516) 582-8700 
FAX: (516)582-3855 

OREGON (Portland) 

Fujitsu Microelectronics, Inc. 
15220 NW Greenbrier Pkwy. 
Suite 360 

Beaverton, OR 97006 
Tel: (503) 690-1909 
FAX: (503) 690-8074 

TEXAS (Dallas) 

Fujitsu Microelectronics, Inc. 
14785 Preston Road 
Suite 670 
Dallas, TX 75240 
Tel: (214) 233-9394 
FAX: (214)386-7917 
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FMI Representatives — USA 

For product information, contact your nearest Representative. 


Alabama 

CSR Electronics 
303 Williams Avenue 
Suite 931 

Huntsville, AL 35801 
Tel: (205)533-2444 
FAX: (205)536-4031 

Arizona 

Aztech Component Sales Inc. 
15230 N 75th Street 
Suite 1031 

Scottsdale, AZ 85260 
Tel: (602) 991-6300 
FAX: (602) 991-0563 

California 

Harvey King, Inc. 

6393 Nancy Ridge Drive 
San Diego, CA 92121 
Tel: (619)587-9300 
FAX: (619)587-0507 

infinity Sales, Inc. 

4500 Campus Drive 
Suite 300 

Newport Beach, CA 92660 
Tel: (714) 833-0300 
FAX: (714) 833-0303 

Norcomp 
3350 Scott Blvd., 

Suite 24 

Santa Clara, CA 95054 
Tel: (408)727-7707 
FAX: (408)986-1947 

Norcomp 

2140 Professional Drive 
Suite 200 

Roseville, CA 95661 
Tel: (916) 782-8070 
FAX: (916) 782-8073 

Sonika Electronica of America 
2240 Main Street 
Suite 19 

Chula Vista, CA92011 
Tel: (619) 424-9190 
FAX: (6 19) 424-9191 


Colorado 

Talisman Assoc. 

6860 S. Yosemite Court 
Suite 2143 

Englewood, CO 80112 
Tel: (303) 773-2533 
FAX: (303) 796-0545 

Connecticut 

Conntech Sales, Inc. 

605 Washington Avenue 
Suite 33 

New Haven, CT 06473 
Tel: (203) 234-0577 
FAX: (203)234-0576 

Florida 

Semtronic Associates, Inc. 

657 Maitland Avenue 
Altamonte Springs, FL 32701 
Tel: (407) 831-8233 
FAX: (407)831-2844 

Semtronic Associates, Inc. 

1467 S. Missouri Avenue 
Clearwater, FL 34616 
Tel: (813)461-4675 
FAX: (813)442-2234 

Semtronic Associates, Inc. 

3471 NW 55th Street 
Ft. Lauderdale, FL 33309 
Tel: (305) 731-2484 
FAX: (305)731-1019 

Georgia 

CSR Electronics 
1651 Mt. Vernon Road 
Suite 200 
Atlanta, GA 30338 
Tel: (404) 396-3720 
FAX: (404)394-8387 

Idaho 

Intermountain Technical Marketing 
1406 E. First Street 
Suite 101 

Meridan, ID 83642 
Tel: (208) 888-6071 
FAX: (208) 888 6074 


Illinois 

Beta Technology 
1009 Hawthorne Drive 
Itasca, IL 60143 
Tel: (708)250-9586 
FAX: (708)250-9592 

Indiana 

Fred Dorsey & Associates 
3518 Eden Place 
Carmel, IN 46032 
Tel: (317)844-4842 
FAX: (317)844-4843 

Iowa 

Electromec Sales 
Executive Plaza 
4403 First Avenue, S.E. 
Suite 302 

Cedar Rapids, I A 52402 
Tel: (319)393-1637 
FAX: (319)393-1752 

Kansas 

Rothkopf & Associates, Inc. 
1948 E. Santa Fe 
Suite H 

Olathe, KS 66062 
Tel: (913) 829-8897 
FAX: (91 3) 829-1664 

Maryland 

Arbotek Associates 
1404 E. Joppa Road 
Towson, MD 21204 
Tel: (301)825-0775 
FAX: (301)337-2781 

Massachusetts 

Mill-Bern Associates 
2 Mack Road 
Woburn, MA 01801 
Tel: (617)932-3311 
FAX: (617)932-0511 
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Michigan 

Greiner Associates, Inc. 

15324 E. Jefferson Avenue 
Suite 12 

Grosse Point Park, Ml 48230 
Tel: (313) 499-0188 
FAX: (313) 499-0665 

Minnesota 

Electromec Sales 
1601 E. Highway 13 
Suite 200 

Burnsville, MN 55337 
Tel: (612)894-8200 
FAX: (612)894-9352 

Missouri 

Rothkopf & Associates, Inc. 

8721 Manchester Road 
St. Louis, MO 63144 
Tel: (314) 961-4485 
FAX: (314) 961-4736 

New Jersey 

BGR Associates 
Evesham Commons 
525 Route 73 
Suite 100 
Marlton, NJ 08053 
Tel: (609)983-1020 
FAX: (609) 983-1879 

Technical Applications & Marketing 
91 Clinton Road 
Suite 1 D 

Fairfield, NJ 07006 
Tel: (201)575-4130 
FAX: (201)575-4563 

New York 
Quality Components 
3343 Harlem Road 
Buffalo, NY 14225 
Tel: (716) 837-5430 
FAX: (716)837-0662 


Quality Components 
116 Fayette Street 
Manlius, NY 13104 
Tel: (315)682-8885 
FAX: (315)682-2277 

Quality Components 
2318 Titus Ave. 

Rochester, NY 14622 
Tel: (71 6) 342-7229 
FAX: (716) 342-7227 

North Carolina 

CSR Electronics 
8020 Crockett Court 
Mathews, NC 28226 
Tel: (704)847-7878 
FAX: (704)847-0056 

CSR Electronics 
5848 Farington Place 
Suite 2 

Raleigh, NC 27609 
Tel: (91 9) 878-9200 
FAX: (919 878-9117 

Oregon 

L-Squared Limited 
15234 NW Greenbrier Pkwy 
Beaverton, OR 97006 
Tel: (503)629-8555 
FAX: (503)645-6196 

Tennessee 

CSR Electronics 
3133 Curtis Lane 
Knoxville, TN 37918 
Tel: (61 5) 698-7511 
FAX: (6 15) 698-7932 

Texas 

Technical Marketing, Inc. 
3320 Wiley Post Road 
Carrollton, TX 75006 
Tel: (214)388-3601 
FAX: (214)388-3605 


Technical Marketing, Inc. 
2901 Wilcrest Drive 
Suite 139 

Houston, TX 77042 
Tel: (713) 783-4497 
FAX: (713)783-5307 

Technical Marketing, Inc. 
1315 Sam Bass Circle 
Suite B-3 

Round Rock, TX 78681 
Tel: (512)244-2291 
FAX: (512)338-1596 

Utah 

R-Squared Marketing 
340 W. 500 South 
Suite 105 

Salt Lake City, UT84101 
Tel: (801) 595-0631 
FAX: (801) 595-0435 

Washington 

L-Squared Limited 
105 Central Way 
Suite 203 

Kirkland, WA 98033 
Tel: (206)827-8555 
FAX: (206)828-6102 

Wisconsin 

Beta Technology 
9401 W Beloit Street 
Suite 304C 
Milwaukee, Wl 53227 
Tel: (414)543-6609 
FAX: (414)543-9288 
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Canada Mexico Puerto Rico 


Pipe-Thompson Limited 
5468 Dundas Street W. 
Suite 206 

Islington, Ontario M9B 6E3 
Tel: (416) 236-2355 
FAX: (416) 236-3387 

Pipe-Thompson Limited 
1 7 Brandy Creek Crescent 
Kandata, Ontario K2M 2B8 
Tel: (613) 591-1821 
FAX: (61 3) 591-0461 


Solano Electronica (Sonika) 
Ermita 1039-10 
Cdonia Chapaiita 
Guadalajara, JAL. 45042 
Tel: (52) 3647-4250 
FAX: (52) 3647-^3433 

Solano Electronics, S.A. De C.V. 
Cienfuego #651 -A 
07300 Mexico City, D.F. 

FAX: (52) 5586-8443 


Semtronic Associates 
Mercantil Plaza Building 
Suite 816 

Hato Rey, Puerto Rico 00918 
Tel: (809) 766-0700 
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Alabama 

Marshall Industries 
3313 S. Memorial Highway 
Suite 150 

Huntsville, AL 35801 
(205)881-9235 

Repton Electronics 
4950 Corporate Drive 
Suite 105C 
Huntsville, AL 35805 
(205)722-9565 

Arizona 

Insight Electronics 
1515 W. University Drive 
Suite 103 
Tempe, AZ 85281 
(602)829-1800 

Marshall industries 
9830 S. 51st Street 
Suite B1 21 
Phoenix, AZ 85044 
(602)496-0290 

California 
Bell Microproducts 
18350 Mt. Langley 
Suite 207 

Fountain Valley, CA 92708 
(714) 963-0667 

Bell Microproducts 
550 Sycamore Drive 
Milpitas, CA 95035 
(408)434-1150 

Insight Electronics 
28035 Dorothy Drive 
Suite 2 

Agoura, CA 91301 
(818)707-2100 

Insight Electronics 
15635 Alton Parkway 
Suite 120 
Irvine, C A 92718 
(714)727-2111 

Insight Electronics 
6885 Flanders Drive 
Suite C 

San Diego, CA 92126 
(619)587-9757 

Marshall Industries 
9710 Desoto Ave. 
Chatsworth, CA 91311 
(818)407-4100 


Marshall Industries 
9320 Telstar Ave. 

El Monte, CA 91 731 
(818)307-6094 

Marshall Industries 
One Morgan 
Irvine, CA 92718 
(714)458-6308 

Marshall Industries 
336 Los Coches Street 
Milpitas, CA 95035 
(408) 942-4600 

Marshall Industries 
3039 Kilgore Ave. 

Suite 140 

Rancho Cordova, CA 95670 
(916) 635-9700 

Marshall Industries 
10105 Carroll Canyon Road 
San Diego, CA 92131 
(619)578-9600 

Merit Electronics 
2070 Ringwood Avenue 
San Jose, CA 95131 
(408)434-0800 

Micro Gensis, Inc. 

2880 Lakeside Drive 
Suite 101 

Santa Clara, CA 95054 
(408) 727-5050 

Milgray Electronics 
912 Pancho Road 
Suite C 

Camarillo, CA 93010 
(805)484-4055 

Milgray Electronics 
16 Technology Drive 
Irvine, CA 92718 
(714) 753-1282 

Western Microtechnology 
28720 Roadside Dr. 

Suite 1 75 

Agoura Hills, CA 91301 
(818)356-0180 

Western Microtechnology 
1637 North Brian 
Orange, CA 92667 
(714)637-0200 

Western Microtechnology 
6837 Nancy Ridge Drive 
San Diego, CA 92121 
(619)453-8430 


Western Microtechnology 
1 2900 Saratoga Ave. 
Saratoga, CA 95070 
(408)725-1660 

Colorado 

Marshall Industries 
12351 N. Grant Road 
Suite A 

Thornton, CO 80241 
(303)451-8383 

Connecticut 

Marshall Industries 
20 Sterling Drive 
Wallingford, CT 06492 
(203) 265-3822 

Milgray Electronics 
326 W. Main Street 
Milford, CT 06460 
(203)878-5538 

Florida 

Marshall Industries 
380 S. Northlake Blvd 
Suite 1024 

Altamonte Springs, FL 32701 
(407) 767-8585 

Marshall Industries 
2700 W. Cypress Creek Rd. 
Suite D 114 

Ft. Lauderdale, FL 33309 
(305)977-4880 

Marshall Industries 
2840 Sberer Drive 
St. Petersburg, FL 33716 
(813)573-1399 

Milgray Electronics 
1850 Lee Road 
Suite 104 

Winter Park, FL 32789 
(407)647-5747 

Reptron Electronics 
3320 N.W. 53rd Street 
Suite 206 

Ft. Lauderdale, FL 33309 
(305)735-1112 

Reptron Electronics 
14501 McCormick Drive 
Tampa, FL 33626 
(813) 855-4656 
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Georgia 

Marshall Industries 
5300 Oakbrook Pkwy 
Suite 140 

Norcross, GA 30093 
(404)923-5750 

Milgray Electronics 
3000 Northwoods Parkway 
Suite 270 

Norcross, GA 30071 
(404)446-9777 

Reptron Electronics 
3040 H Business Park Drive 
Norcross, GA 30071 
(404)446-1300 

Illinois 

Classic Components 
3336 Commercial Ave. 
Northbrook, IL 60062 

(312) 272-9650 

Marshall Industries 
50 E. Commerce Dr. 

Suite I 

Schaumburg, IL 601 73 
(312)490-0155 

Milgray Electronics 
1530 E. Dundee Road 
Suite 310 
Palatine, IL 60067 
(708)202-1900 

Reptron Electronics 
1000 E. State Hwy 
Suite K 

Schaumburg, IL 601 73 
(312)882-1700 

Indiana 

Marshall Industries 
6990 Corporate Drive 
Indianapolis, IN 46278 
(317) 297-0483 

Kansas 

Marshall Industries 
10413 W. 84th Terrace 
Lenexa, KS 66214 
(913)492-3121 

Milgray Electronics 
6400 Glenwood 
Suite 313 

Overland Park, KS 66202 
(913) 236-8800 


USA (Continued) 


Maryland 

Marshall Industries 
2221 Broadbirch 
Suite G 

Silver Springs, MD 20910 
(301)622-1118 

Milgray Electronics 
9801 Broken Land Parkway 
Columbia, MD 21045 
(301)995-6169 

Vantage Components, Inc. 
6925-R Oakland Mills Road 
Columbia, MD 21045 
(301)720-5100 

Massachusetts 

Bell Microproducts 
16 Upton Drive 
Wilmington, MA 01887 
(508) 658-0222 

Interface Electronic Corp. 
228 South Street 
Hopkinton, MA 01748 
(508) 435-6858 

Marshall Industries 
33 Upton Drive 
Wilmington, MA 01887 
(508) 658-0810 

Milgray Electronics 
187 Ballardvale Street 
Wilmington, MA 01887 
(508)657-5900 

Vantage Components, Inc. 
200 Bulfinch Drive 
Andover, MA 01810 
(508) 687-3900 

Western Microtechnology 
20 Blanchard Road 
9 Corporate Place 
Burlington, MA 01803 
(617)273-2800 

Michigan 

Marshall Industries 
31067 Schoolcraft Road 
Livonia, Ml 48150 

(313)525-5850 

Reptron Electronics 
34403 Glendale 
Livonia, Ml 48150 
(313) 525-2700 


Minnesota 

Marshall Industries 
3955 Annapolis Lane 
Plymouth, MN 55447 
(612)559-2211 

Reptron Electronics 
5929 Baker Road 
Suite 360 

Minnetonka, MN 55345 
(612)938-3995 

Missouri 

Marshall Industries 
3377 Hollenberg Drive 
Bridgeton, MO 63044 
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DESIGN APPLICATIONS 


Internally timed RAMs build 
fast writable control stores 

Mohammad Shakaib Iqbal 

Fujitsu Microelectronics Inc., 3545 N. First St., San Jose, CA 95134-1804; (408) 922-9000. 


The increasing speed of mainframes and minicom- 
puters produces a need for memory access even 
faster than that supplied by ECL RAMs. One way 
to cut into 15-ns memory-access times is through 
process improvements, but this avenue quickly 
reaches its limits. Another method is to rework the 
architecture of the writable control store, which 
holds the microinstructions that implement the 
machine’s assembly-language instructions. For in- 
stance, adding registers in the address and data 
lines to the control 
memory causes a pipe- 
line effect that speeds 
up both read and write 
operations. 

But the number of 
registers needed to pro- 
cess the size of control 
words in some of to- 
day’s minicomputers 
can be prohibitive. The 
solution lies in the new 


Create faster comput- 
ers without sacrificing 
board space. Self- 
timed RAMs do the 
trick, replacing stan- 
dard ECL RAMs in 
control memories. 


self-timed RAMs (STRAMs) — pipelined memory 
devices containing on-board registers or latches, as 
well as a write-pulse generator. STRAMs not only 
shrink access times to 7 ns, but they also cut board 
space and reduce the number of lengthy connec- 
tions between discrete parts. The latter is important 
because at ECL speeds these leads act as transmis- 
sion lines, generating reflections and crosstalk. 

To better understand how a STRAM can help a 
designer perform a specific task, consider a mini- 
computer’s basic architecture. Both mainframes 
and minicomputers use microprogrammed proces- 
sors in their CPUs. A microprogram is a flexible 
way to generate the control signals that implement 
assembly language. These control sequences or mi- 
croinstructions reside in a control memory, usually 
a set of PROMs addressed by a microprogram 
counter. 

In a microprogrammable machine, however, the 
control memory consists of fast RAMs, so a user 
can alter the control signals and modify the instruc- 
tions. For example, a typical minicomputer CPU 



1. In a typical microprogrammed CPU, a control unit holds a control word employed for register 
loading, identification, and reading. 


Reprinted with permission from ELECTRONIC DESIGN - August 25, 1988 
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contains 12 kbytes of microprogrammable memory in its 
writable control store to diagnose problems, perform cer- 
tain instructions, and change the microcode. For the so- 
phisticated user, the CPU has an extra 12 kbytes of writ- 
able control store. This architecture lets a user chan ge the 
way the computer responds to machine-language instruc- 
tions. 

A microprogrammable CPU usually contains general- 
purpose registers, an instruction register, a memory data 
register, a memory address register, a program counter, a 
16-function arithmetic logic unit, a temporary register 
called an accumulator, and a control unit (Fig. 1). The 
memory data register holds the data word to be sent to the 
memory, and the memory address register holds the ad- 
dress to the memory. The control unit sends a control 
word for register identification, loading, and reading. It 
generates signals like memory read and write, accumula- 
tor read and load, and ALU operations. The accumulator 
holds the ALU inputs and outputs. 

The writable control store is implemented within the 



To registers To ALU 


2. Adding registers to a writable control store’s data 
and address paths speeds up the computer but at 
a steep price in board space. An alternative is to 
replace the components in the highlighted area 
with a seif-timed RAM, which contains a write-pulse 
generator and registers. 


control unit (Fig. 2). Its task is to generate the correct se- 
quence of steps to execute the assembly-language instruc- 
tion. Included in the controller are a starting address gen- 
erator, microprogram counter, control memory, and 
control register. The control memory, addressed by the 
microprogram counter, stores the microinstructions. The 
control register holds the control word. 

The process begins when the CPU fetches a machine- 
language instruction from the main memory and loads it 
into the instruction register. Microprogramming then 
takes over. The instruction register puts the instruction 
into the starting address generator, which decodes the ad- 
dress of the first microinstruction in the control memory 
and loads this address into the microprogram counter. 
Next, the contents of the control memory pointed to by 
the microprogram counter are fetched and loaded into 
the control-word register. The microprogram counter is 
then updated to point to the next microinstruction in the 
desired sequence. 

Minicomputers have control words 10 to 100 bits long. 
Each bit placed into the control-word register controls a 
part of the computer, including the instruction register, 
program counter, accumulator, memory, and ALU con- 
trol. Hence, each bit is connected to a specific destination. 
The various control signals open or close data paths to 
these destinations or instruct the locations to perform an 
operation. For example, to transfer data between two reg- 
isters, a control signal must instruct the source register to 
place the data on the bus, and a second signal must tell the 
destination register to read the data on the bus. 

If the control store is writable, there must be a multi- 
plexer between the microprogram counter and the con- 
trol memory, because the address can come from either 
the microprogram counter or the system address bus. The 
system address bus’s only task is to write to the control 
memory. 

This is where a register between the counter and con- 
trol memory input is beneficial. While the microprogram 
counter is generating an address during a read cycle 
(when it increments), the previous address can be in the 
register pointing to the control memory. That’s the de- 
sired pipeline effect. 

The computer gains a similar advantage during write 
cycles — that is, when the instructions in the micropro- 
gram are being altered. In this case, the new data is car- 
ried over the system bus and written in the control memo- 
ry. If the memory consists of standard ECL RAMs and 
no registers, the address-hold time requirement will slow 
down the process. 

Adding a register again creates a pipeline effect be- 
cause the address and the data are both placed in the reg- 
ister. The address remains valid on the register’s outputs 
until a new clock edge arrives, bringing a new address 
from the microprogram counter. The data and the ad- 
dress inputs are placed in the register on the true ongoing 
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edge of the clock. The Write Enable signal is also placed 
in the register (Fig. 3 a). 

The several nanoseconds saved on each read and write 
cycle can add up to a considerable speed increase during 
normal computer operation. As noted, using STRAMs 
gives the designer this speed boost without the space pen- 
alty exacted by discrete registers. 

In the example noted, a totally pipelined architecture 
was desired, so the registered STRAMs were used. This 
configuration yields the highest bit rate at the system lev- 
el because the succeeding cycle can begin while the output 
signal is slewing and propagating. The data isn’t available 
at the outputs until the next clock edge. 

In some computers, however, the control store might 
have to read data from the RAM in one memory cycle. 
When this is the case, the control memory’s inputs must 
have latches to hold the input data and address for saving 
the hold times. The output lines are also latched so that 
data can be placed on the data bus in one cycle. A latched 
STRAM fills the bill. This device’s timing diagrams show 
that in read cycles the data is read in the same memory 
cycle (Fig. 3b). 

In a STRAM, the Address, Data In, Chip Enable, and 


Write Enable signals are latched into the on-chip registers 
or latches by the true-going edge or level of the clock 
pulse at the start of the memory cycle. All these signals 
remain valid throughout the memory cycle until the next 
true-going clock edge or level. As a result, signals need 
not be held stable during the entire cycle. They can slew 
down during one cycle to prepare for the next one. 

It’s advantageous to trigger the write operation at the 
true going clock edge by latching the Address, Data, and 
Write Enable signals. Then the new Data and Address 
signals can be placed at the inputs while the old data is be- 
ing written to the RAM cells. Also, this technique elimi- 
nates address skew because all the timing is clock-edge 
driven. 

The basic difference between the registered and the 
latched STRAM, in fact, is that the former is clock-edge 
sensitive, while the latter is level sensitive (Fig. 4). During 
a registered STRAM’s read cycle, the data is available in 
the next clock cycle. For the latched STRAM, the data is 
available during the same memory cycle. 

An advantage of both the latched and the register 
STRAM, however, is the built-in write-pulse generator, 
which eliminates an annoying problem associated with 



3. Timing diagrams show that in a registered STRAM (a) the control word is read in the second 
clock cycle, while a latched STRAM (b) reads the data in the same clock cycle. 
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4. Both the registered (a) and latched versions ( b) of th e STRAM include a write-pulse generator. The de- 
vices have differential clock inputs— Clock and Clock— but single-ended operation is possible by connect- 
ing either clock line to an internal reference voltage. 



fast ECL RAMs — the generation of a narrow write pulse. 
This on-board capability not only simplifies the design- 
er’s task, since creating very narrow pulses can be diffi- 
cult, but it also speeds up the write cycle. 

For instance, the length of a write cycle for a typical 
static RAM, MBM 10474- 15, employed without input 
and output latches is the sum of the minimum setup time, 
2 ns; the write-pulse length, 12 ns; and the minimum hold 
time, 1 ns. That comes to 15 ns. For a latched STRAM 
with an internal write pulse generator, MBM10476LL-9, 
the write cycle time is the minimum setup time, 1 ns, plus 
the minimum high or low clock time, 6 ns — a total of 7 ns. 

Another advantage of the STRAM is that the data 
written in the RAM is transparent to the outputs. This 
boosts the speed of the system for a cache write-through 
and improves the write-cycle timing for the writable con- 
trol store. Also, the input data is transparent to the output 
in the same clock cycle for the latched STRAM and in the 
next cycle for the registered version. The transparent fea- 
ture is helpful in diagnostic tasks and for writing back the 
data into the next location. 

In both types of STR AMs the setup and hold times are 
identical for all inputs, simplifying the timing. The sum of 
the setup and hold times, also called the required valid 
window, is only 30% of the overall cycle time. For exam- 
ple, a lk-by-4 latched STRAM, the MBM 10476LL, has a 
clock cycle of 1 0 ns and a setup time plus hold time of 3 ns. 
This low ratio leaves enough time for the inputs to get 
ready for the next cycle. 


The read and write cycles also have the same timing, 
because the data-input registers and latches are loaded at 
the start of each cycle, regardless of the type of cycle. This 
balanced read-write configuration is helpful for systems 
integration. When Write Enable is low at the beginning of 
a cycle, an internal write operation writes the data into 
memory and restores internal write lines to their original 
values. 

The devices have differential clock inputs — Clock and 
Clock — to increase timing accuracy. They can be con- 
nected in either the differential or single-ended mode. In 
the differential mode, data is latched at the cross point of 
the rising edge of Clock and at the falling edge of Clock. 
Connecting either Clock or Clock to the internal refer- 
ence voltage configures the STRAM in the single-ended 
mode, latching data at the true going edge of the clock. □ 

Mohammad Shakaib Iqbal, an application engineering 
supervisor at Fujitsu Microelectronics Inc., works on local- 
area networks, microcontrollers, small computer system 
interfaces, and memory products. He holds a BSEE from 
NED University, in Karachi, Pakistan, and an MSEE 
from Oregon State University. 


9-8 



















Appendix 2 


Static RAMs 



9-9 



Static RAMs 


Static RAM Data Book 


9-10 



November 1989 
Edition 1. 1 


cP 


APPLICATION NOTE 


Static RAMs 



Separate Data Inputs and Outputs SRAMs 
Provide New Architectural Solutions 
for System Designers 


Applications Engineering Department 
Fujitsu Microelectronics, Inc. 

Integrated Circuits Division 
Copyright© 1990 by Fujitsu Microelectronics, Inc. 


ABSTRACT 


Traditionally, Static Random Access Memories (SRAMs) which can store greater than one-bit-wide words are 
available in packages with common data inputs and outputs. This is a consequence of the package size 
constraints for wider word widths. Fujitsu also offers byte wide and word-wide devices such as MB81C78A, 
MB81C79 and MB81C40. In the case of SRAMs with four-bit wide words or less, the increase in package size is 
not significant. Instead, the advantages of separate I/Os for system designers more than outweigh the slight 
increase in package size. The basic benefit of having separate data inputs and outputs is that it does not require 
the data bus direction to be changed during a read-modify write cycle. Thus, the need for multiplexing and 
demultiplexing in the data paths is eliminated. This application note deals with some specific usage areas 
which take advantage of the separate data input and output SRAMs. 

A large variety of new applications, as well as some old memory designs have a need for separate data input 
and output pins on the SRAMs. Some of the key application areas are as follows: writeable microprogram 
control stores, cache memory systems, and deep FIFO data buffers for disks and LANs. The following 
discussion covers each of these application areas, highlighting the importance of the separate data input and 
output SRAMs. 
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Microprogramming and Writeable Control Store 

Microprogramming has become one of the most powerful tools currently available to designers of 
high-speed, microprocessor-based systems. It provides a degree of flexibility previously unattainable in 
sophisticated processors and controllers. 

Microprogramming is actually accomplished by execution of a machine language program that is made 
up of a sequence of microinstructions. This execution is performed at a microinstruction level by having 
each microinstruction interpreted on the host machine hardware through a microprogram 1 . 

Microprograms comprise a sequence of microinstructions that activate the control primitives of the host 
machine. Individual sequences contain all the elemental steps required to perform system function. The 
microprogram is kept in a high-speed, random access storage unit that is called a control store or control 
memory. Control storage is normally found implemented as a ROM. However, control storage may also 
exist as a dynamically alterable memory known as a writeable control store. A read only memory cannot 
be modified by an executing microprogram. The contents of the control ROM are unalterable and provide 
a fixed interpretation sequence for a given microinstruction set. On the other hand, the contents of the 
writeable control store can be modified by executing a microprogram. This allows the architecture of the 
host machine to be redefined under microprogram control since a different microprogram module may be 
loaded in the writeable control store under the control of the user program. A processor having this 
capability is called a flexible architecture machine. 

A writeable control store memory provides the main application for the static RAM with separate data 
inputs and outputs. This will be evident from the arrangement of the control store as shown in Figure 1. 
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Control 
Primitives 
to be 
Activated 


Figure 1. Arrangement of a Control Store Memory 



The Main Parts of a Control Store 

1. Microprogram Counter 

The microprogram counter contains the address of the next microinstruction which is loaded in 
the control store. Usually, it is incremented by one, and the program sequencing is done by 
adding one (1) to the current contents of the microprogram counter. 

2. Microprogram Instruction Register 

The microinstruction register contains the current microinstruction being executed by the host 
machine. For a read only store, the microinstruction register would not provide leads for data to 
be written into the control memory — it would only receive data from the control store. 

3. Control S tore Data Register 

Since many microprogrammed machines use a combination of read only storage and writeable 
storage, another register must be provided to supply data to be written in the writeable control 
memory. This register can be called the control store data register. 

4. Control Store Address Register 

Generally, the microcode which is loaded in the writeable control store is not written into the 
same location as that of the next instruction; therefore, a fourth register is needed. This register is 
called the control store address register. It points to the location in the writeable control store 
where the data word in the microcode is to be stored. 

It is possible to combine the functions of the microprogram counter and the control address register as 
well as the functions of the microinstruction register and the control store data register. In general, these 
four registers will be kept separated, with the control store address register and 
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the control store data register forming a pair that references writeable control store and functions 
independently of the register pair formed by the microprogram counter and the microinstruction register. 
The microprogram counter and the microinstruction register, in turn, reference read-only control storage 
in terms of microprogram execution. Thus, a block of microcode could be loaded from a system 
peripheral, such as a floppy disk, into the writeable control store for usage by a specific microprogram. 
Similarly, data from either writeable control store or control ROM could be copied by control memory 
over into the main storage. The precise reasons for performing these operations would be dictated by the 
requirements of the user. In this application it is desirable to use an SRAM with separate data inputs and 
outputs to avoid the multiplexing and demultiplexing in the data paths. 

Some systems use only writeable control store as control memory. In this case, the sequencer needs the 
addresses for read cycles of the RAM, while the microprocessor sends the addresses for the write cycle of 
the RAM. Typically the outputs of the writeable control store are to be configured in a very wide 
microword, anywhere between 64 to 96 bits wide. This is a horizontal microword implementation. The 
term horizontal here implies that the microword has enough bits to directly control all the significant 
machine resources without additional decoding, encoding, or other hardware interpretation. The inputs, 
however, are configured into an 8- or 16-bit wide data bus, in order to be loaded directly from the host 
microprocessor. Figure 2 shows the more detailed arrangement of a typical system which uses only a 
writeable control store. 



Figure 2. Writeable Control Stqre Memory 
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For this type of architecture, a static RAM with separate data inputs and outputs is required. If this design 
is implemented by devices having a common data input and output bus, then the design would require 
numerous buffers or transceivers to accomplish this function. Thus, by using a separate data input and 
output static RAM like the Fujitsu MB81C86, which is 64K x 4 bits wide, the designer realizes a significant 
savings in IC count, as well as PC board real estate. 

Some Thoughts on Application Areas 

Due to the flexibility and cost reductions throughout the design development and maintenance, 
microprogrammed (MP) systems extend across large product and application areas, ranging from simple 
control functions to complex real time control systems. 

Aside from the more common applications, such as emulation of other systems, and upward/ downward 
compatibility among series configured minicomputer systems, microprogram control units (because of 
their cost effectiveness) can be applied to functions previously performed only by special circuits or 
custom made devices. For example: 

1 . Process control systems (factory automation). 

2. Instrumentation systems (signal generators, synthesizers etc.). 

3. Intelligent terminal for off-line editing (supermarket checkouts, terminals of investment houses). 

4. Real time data processing (spectral analysis, pattern recognition, etc.). 

5. Data communications systems that have MP systems controlling polling, scheduling tasks, or buffer 
management (front end processors, communication processors, etc.). 

Applications of MP systems are virtually unlimited because of their high performance, low cost 
implementation. Hence, the availability of static RAMs with separate data inputs and outputs has a 
substantial impact on the design of MP systems which, in turn, find their way into a wide variety of 
applications, as discussed previously. Another area of system architecture which benefits from the 
separate data inputs and outputs on the static RAMs is cache memory system design. 

Cache Memory Systems 

In a cache-based system, a small, fast memory known as the buffer or the cache, (with roughly the same 
speed as the processor registers) is interposed between the processor and the main memory. This cache 
serves as a transparent bridge between their speeds. The "cache bridge" is transparent in the sense that is 
is invisible, making it inaccessible to the users, since it is completely hidden from them and not directly 
addressable (cache means "a hiding place"). However, by providing the processor with all the current 
information it requires at a faster speed, the cache creates an illusion of having a large main memory 
operating. 3 

During the era of early computing, the main memory technology was quite slow compared to the speed of 
the CPU. In order to overcome the slow access of the main memory, a small high performance cache 
buffer memoiy was placed between the CPU and the main memory. Figure 3 shows two of the most 
common memory hierarchies. 

The two-level cache has already been discussed; i.e., slow memory communicates with a fast CPU. The 
three-level case takes into account the advantages of having a cache. With this memory hierarchy scheme, 
the CPU executes data from the very fast cache buffer and only has to slow down when this buffer 
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requires new data from the slow main memory. Thus, with a small fast buffer, the overall performance of 
the large, slow main memory approaches that of the buffer. 



Figure 3. Common Memory Hierarchies: (a) Ttoo-level, (b) Three-level 


Basic Blocks of a Cache Memory 

As already discussed, the philosophy behind the concept of buffering or caching is to use a fast, relatively 
small memory between the processor and the main memory. Figure 4 shows a typical way of 
implementing a cache memory system. 



Figure 4. Typical Cache Memory Structure 
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Buffer Block 

A cache memory is basically a small, high-speed memory with main memory information. This 
information may be addresses, data, or instructions. Hence, the cache can be an address cache, data cache, 
or an instruction cache. Its speed is typically an order of magnitude faster than that of the main memory, 
while its capacity is typically one or two orders of magnitude less than that of the main memory. 

Tag/Directory Block 

A cache memory system requires an identifier or tag store to indicate which entries of main memory have 
been copied into the cache store. Data in the large main memory has to be mapped into the smaller cache 
buffer, where it is partitioned or subdivided into small segments called blocks. Each block is identified 
with a label called the tag address. These tag addresses are stores in an associative RAM called the 
tag/directory RAM. It operates like a search memory. 



Priority Update List 

A buffered memory requires a logical network that selects words or blocks to be removed when the new 
entries (words or blocks) need to be brought into the cache. This structure is called the priority update list. 

Control Logic 

A cache memoiy system also requires control logic to generate all timing for synchronizing various 
activities; for example: searching the tag store, getting the data out of the cache, and replacing proper 
entries in the cache. 

The operation of the total system is quite simple. Whenever the CPU requests the data from the main 
memory, the first operation that takes place is the matching of addresses coming from the CPU with the 
addresses inside the directory RAM. If this matches, then the data associated with this tag address is sent 
to the CPU. This is known as "hit" or address match. If the directory RAM does not contain the address 
being accessed by the CPU, then a "miss" takes place. When this happens, the data from the main 
memory is sent to the CPU. It will also be simultaneously stored in the buffer RAM. Hence, if this address 
is accessed again then the data will come from the cache. 

The cache buffer design involves many parameters such as type of memoiy mapping schemes, (fully 
associative, direct and set associative), cache size, block size, data replacement algorithm, and a variety of 
other features which will not be covered in this paper. 

In the earlier cache-based systems, the capacity and performance of main memory were modest in 
comparison to today's systems. Designers were using expensive bipolar RAM technology for performance 
considerations. Due to the improvements in semiconductor process technology, both bipolar and MOS, 
the size and performance of cache memories have continued to grow as shown in Figures 5 and 6. 
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Figure 6. Cache Capacity Trends by Typical Cache Performance 
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As shown in Figure 6, the typical CPU cache times are approaching 55 ns or less. As far as the 
performance or hit rate of the cache is concerned, it is primarily determined by the buffer size. 
Consequently, if a cache buffer size is large, in the order of 256K or 51 2K, the miss rate is low (see Figures 
5 and 6). Hence, a RAM 64K deep is an excellent choice. 

Word width is another important consideration. Historically, a RAM with a laige number of output 
drivers is slower than a device with fewer outputs because of high ground noise. Wider word widths, 
however, will give the system designer a large number of unused bits/ word. A by-1 -organization 
provides the highest performance and exact word widths' but it uses a large number of devices. 

Therefore, a by-4-organization usually provides a better alternative. This choice also affects the board 
layout. 

The majority of by-4-bits and by-8-bits wide SRAMs have their inputs and outputs multiplexed over the 
same pins. This arrangement, however, increases turnaround and settling delays, thereby slowing system 
performance. As shown in Figure 4, if the tag and data RAM have a separate data input and output 
channel, then the glue logic for comparisons will not be followed by multiplexers and demultiplexers. 
Thus, a SRAM with a separate data input and output bus is ideal for this case. The Fujitsu MB81C86 is a 
CMOS 64K x 4 SRAM, with an access time of 55 ns, and a separate data input and output bus. For systems 
which require very high performance, and no board layout constraints, MB81C71 A (the 64K x 1 CMOS 
SRAM with access times as fast as 25 ns) provides a unique solution. It is also useful for high-speed 
minicomputers and mainframe applications. 

Building a Large Disk Cache 

Real time interactive graphics and CAD systems are two high-speed computing applications which 
require a large on-line data base. Only mass storage can deal with such huge quantities of data. Disk 
drives, as well as mag tapes, are extremely slow, although their capacity is sufficient. These devices 
transfer data much too slowly for today's high performance mainframes, minicomputers, or 
microcomputers. 

One solution to increase the transfer data rate is to place a semiconductor cache memory between the CPU 
and the disk subsystem. The cache should be laige enough to hold a significant percentage of the data the 
CPU requires from an I/O device. This cache not only improves the disk data transfer rate, but also more 
closely matches the speed of the central processing unit of the host system. Incidentally, this cache does 
not place a heavy demand on the power from either the system or battery back-up. 

The Fujitsu MB81C81 A-35/45 is a prime candidate since the cache would be several megawords in size. 
This is a 256K x 1 CMOS SRAM. This device has separate data inputs and outputs. In order to design a 
512K-byte disk cache for an 8-bit wide data bus, only 16 of these devices are needed. If the host's main 
memory access time is 80 ns, then a 45 ns device shortens the system throughput time. A typical system is 
shown in Figure 7. 
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Figure 7. A Large Disk Cache for a Disk Drive Enhances System Performance 


Building Deep FIFO Buffers 

Separate data input and output SRAMs have a wide variety of applications. They are useful in building 
deep FIFO buffers. FIFO is a First-In-First-Out memory which can be implemented in different ways. The 
main function of this type of memory is to read out the data in the same order that it was written. The 
basic design of a FIFO implemented from the separate data input and output SRAM is shown in Figure 8. 
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Figure 8. Basic FIFO Design 

The FIFO control logic consists of two ring counters for generating read and write addresses. When the 
FIFO is empty, then both of these counters are initialized to location zero in the SRAM. In the case of a 
write to the SRAM, the write counter is incremented, thus pointing to the next empty location. The read 
counter always points to the full location i.e., the location which has data written into it. When all the data 
has been read, and the read and write counters point to the same location, the FIFO control logic generates 
an empty flag. A full flag is generated when the write counter points to an address that is less than the 
read counter. At this point no further data dumps are allowed in the FIFO. This FIFO control block is 
commercially available as FIFO RAM controller, which can easily create 64K deep buffers from the 
separate data input and output SRAMs. 

______ FIFO devices are marketed with onboard RAMs. These commercially available FIFO devices provide 

asynchronous operation, but are not deep enough for such applications as buffers for disk systems, 

HhH printers, and local area networks where the data usually comes in the form of large blocks. Designers 

cannot afford to lose the data; consequently, the FIFO buffer should be large enough to hold the complete 
block. The deepest commercially available devices are 2K words deep. 

In order to implement a deep FIFO buffer, it is desirable to have a SRAM with separate data inputs and 
outputs. This avoids the turnaround delays and muxes/demuxes. Another advantage of using the SRAMs 
over commercially available devices is that the data can be accessed by the CPU. Therefore, in the disk 
environment the error correction can be done on the fly. This is not possible in commercially available 
FIFO devices because they do not have an address bus. 
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Conclusion 

Fujitsu offers the following CMOS static RAMs with separate data inputs and outputs: a 64K x 4 SRAM, 
MB81C86 (with 55 ns access speed), a 64K x 1 SRAM, MB81C71 A, (with 25 ns access speed), and a 256K x 
1 SRAM, MB81C81 A (with 35 ns access speed). These SRAMs help system designers develop not only an 
efficient system, but also a less expensive system because of smaller board space. 
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Abstract 

With the introduction of high-speed microprocessors, running at up to 50 MHz and executing close to one in- 
struction per clock cycle, the performance of state-of-the-art systems has become limited by memory access 
times. In order to harness the power available from these contemporary microprocessors, it is necessary to de- 
sign systems capable of accessing memory without waiting for additional clock cycles. This capability is 
known as "zero wait-state" access, and it demands new techniques and devices in order to maximize system 
performance. 
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This Application Note discusses two approaches to maximizing system performance: first, the 
DRAM s-plus-SRAM cache, the choice for most current designs, and second, the SRAM bank, a choice that 
offers higher performance, albeit at a higher cost. 

This Application Note will also show the choices that present and future high-performance SRAMs 
offer in terms of granularity (xl, x4, x8, x9) for high performance memory system designs. 

High Performance Memory Interfaces 

To implement a zero wait-state memory in a high-performance system, some use of SRAMs is 
necessary because DRAMs have access times that are much slower than a microprocessor cycle time. 
SRAMs, however, continue to stay with the fastest microprocessors (in terms of access time relative to one 
clock cycle). 

The concept of a SRAM cache to reduce wait-states (first introduced in mainframes) is now 
commonly used in both workstations and high-performance personal computers. This demand for zero 
wait-state access has also reached the world of embedded control applications where, although data 
memory size requirements are generally smaller than in operating system applications, fast access to data 
is necessary in order to make critical, time-dependent decisions. 

There are two possible configurations for a memory interface: (1) a zero wait-state memory could be 
composed of SRAMs only, or (2) a zero wait-state could have DRAMs (as the primary source) with a 
SRAM cache. The choice of options is normally dependent on relative cost and component count. Both 
memory interface options are described as follows. 
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1. DRAM Bank with SRAM Cache 

This option interposes a fast SRAM cache between the processor and the DRAM memory to 
maintain high system performance (see Figure 1). The cache saves the most frequently used data and 
provides the processor with fast access to this data. If the processor could always access only the cache, 
then system performance would be maximized (zero wait-state). However, the prococessor cannot always 
access the cache because it inevitably requires additional data from the main memory. Thus, only a 
portion of memory accesses are with the (zero wait-state) cache itself, while the remaining portion is with 
the (non-zero wait-state) main memory. 



Figure 1. SRAM Cache Plus DRAM Memory Option 

Given this mix of accesses, the system performance is dependent on the Hit Ratio of the cache, 
where the Hit Ratio is defined as: 

Hit Ratio = Number of Cache Accesses 

Total Number of Memory Accesses 

To calculate the number of wait-states of this system, the following formula applies: 

Number of wait-states = Hit Ratio x number of wait-states (cache) 

+ Miss Ratio x number of wait-states (DRAM), 
where the Miss Ratio = 1 - Hit Ratio 

In a typical i486-VM33MHz system, a fast SRAM cache would have a zero wait-state access, while 
the much slower DRAM would have a three-wait-state access (based on 80 ns DRAM access time). In the 
i486-lM33MHz system, the Hit Ratio would quite likely be around 70 percent (this is dependent upon the 
size of the application program). 
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Using the preceding formula: 

Number of wait-states = 0.70 x 0 + 0.30 x 3 
= 0.90 

Thus, on the average, the cache implementation adds 0.90 wait-states, or approximately one 
wait-state that substantially reduces overall system performance. A high-performance RISC, or even i486 
processor, averages close to one clock per instruction. A wait-state representing an added clock cycle will 
reduce the performance of the system dramatically because it takes the processor twice as long to read an 
instruction from memory. In actual practice, one wait-state will typically reduce system performance by 
around 30 percent. The 30 percent compares well with the reduction of around 65 percent that occurs 
when using only DRAMs (wait-states) without the SRAM cache. 

The addition of a SRAM cache to improve performance of a system has been the standard to 
improve performance because the cost impact is minimal. SRAMs cost more than DRAMs, but since the 
cache is normally around 10 percent of the size of the total memory size, the overall cost addition is 
modest. Thus, the DRAM plus SRAM cache provides a significant system performance improvement at a 
modest cost, but it still leaves a potential improvement of 43 percent [1/(1 - 0.3)] untapped. This 
potentially available improvement leads us to the SRAM-only option. 

2. SRAM Bank Only 

Whereas the cache plus DRAM performance is dependent on the Hit Ratio of the cache, and the 
number of wait-states it takes to access the DRAM bank, the SRAM Bank option offers a true 0 wait-state 
implementation. The straight SRAM Bank option does not limit the performance of the microprocessor, 
and it does pick up the 43 percent improvement that was left untapped with the DRAM plus SRAM cache 
option. 



Figure 2. SRAM Memory Option 


This option has been used rarely because the cost is significantly higher than for the cache scheme. 
However, with the current trend to smaller physical sizes in state-of-the-art SRAMs, along with the drive 
to extract maximum performance, it begins to look very attractive. 
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Let's take a look at the two approaches, the DRAM plus Cache with a SRAM Bank and the SRAM 
Bank, side by side. 

Comparison of DRAM Plus Cache with the SRAM Bank 

For a typical system with a microprocessor running a one clock memory access cycle, the access time 
requirement for the cache option is the sum of the Tag comparison and the SRAM data access. Since the 
SRAM memory option does not require a Tag comparison, the system has more time for SRAM memory 
access, and it can use slower SRAM devices than the DRAM plus cache that is only achieving a one 
wait-state interface. Clearly, if sheer system performance is the goal, the SRAM bank is the superior 
option. 

Another consideration (when choosing which option to use) is the component count, and here too, 
the SRAM bank may well offer the optimum solution. Of course, the number of devices also impacts the 
board space requirement, as well as the power consumed by memory, and normally, it is desirable to 
make both as low as possible. 

The cache plus DRAM option requires additional logic for two controllers (a cache controller and a 
DRAM controller), each commonly being implemented with three phase-lock demodulators (PLDs) each. 
In comparison, the SRAM bank option requires no additional devices. 

Table 1 shows that if both options use 1 Mb devices, then the SRAM bank would use 8 devices 
compared to 27 for the DRAM plus cache option, with concomitant power dissipation reduction from 
6.2W to 2W. Thus, in addition to a 42 percent performance improvement, the SRAM bank option 
significantly reduces both required board space and power dissipation. 

It may be that in new high-performance systems the additional cost for SRAMs (as the complete 
memory) may be more than compensated for by the enhanced performance, simpler design, less power 
dissipation and less board space. 


Table 1. System Characteristics 


System Factors 

Number of 
Wait-states 

Number of Devices 

Power 

Consumption 

Option 1 : 

Cache plus DRAM 
(64Kbyte plus 1 Mbyte) 

0.9 to 3.0 

5 ea. Tag SRAMs 

8 ea. Data SRAMs 

8 ea. DRAMs 

6 ea. PLDs 

6.2 W 

27 Total Devices 

Option 2: 

SRAM (1 mbyte) Bank 

0 

32 ea. (256Kb) SRAMs, or 

8 ea. (1Mb) SRAMs 

4.8 W 

2 W 


Memory Devices as Building Blocks 

The traditional memory architectures in operating system-based applications, as well as embedded 
control systems, have been based on DRAMs. With advances in microprocessor speed, DRAMs are no 
longer fast enough to take advantage of the full performance of the leading microprocessors. The access 
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time of the DRAM is too long to satisfy a zero wait-state configuration, so SRAMs must be used in one of 
the configurations outlined here. 

Fujitsu and other vendors are developing high density, high performance CMOS and BiCMOS 
SRAMs to provide design engineers with a variety of options in implementing these high-performance 
memory interfaces. Table 2 shows the memory size versus number and type of SRAMs needed in a 
typical application for a 32-bit bus system. 

Table 2. Memory Size vs. Type and Number of SRAM Devices (32-bit Bus) 


Memory Size 

SRAM 

Number of 
SRAMs 

1 MB 

128K x 8, 128K x 9* 
256K x 4 256K x 1 

8 or 9* 

32 or 36 

2 MB 

128K x 8, 128K x 9* 
256K x 4 

16 or 18* 

4 MB 

128K x 8, 128Kx 9* 
256K x 4, 1M x 1 

32 or 36* 


Memory Size 

SRAM 

Number of 
SRAMs 

32 KB 

8K x 8, 8K x 9* 

4 

64 KB 

8Kx 8, 8K x 9*, 

16K x 4 

8 or 9* 

128 KB 

32K x 8, 

32K x 9* 

4 

256 KB 

32K x 8, 

32K x 9*. 64K x 4 

8 or 9* 

512 KB 

32K x 8, 32K x 9* 

64K x 4 

1 28K x 8, 128K x 9* 

16 or 18* 

4 


*For Parity applications 


The table shows the choices available for each memory configuration. The size of the memory places 
limitations on the individual memory architecture: a 128K memory cannot be built with a 64K by 4-bit 
device (since the width, which is 32 bits, dictates the depth to be 256K as a minimum). Obviously, the by 
8-bit devices give most options; that is, they give better granularity than by 1-bit or by 4-bit devices. 

Fujitsu’s CMOS and BiCMOS Fast SRAMs 

Current and future high-performance microprocessors demand faster and larger memory, and 
Fujitsu is continuing to develop memory devices that satisfy these requirements. The present Fujitsu 
asynchronous CMOS and BiCMOS SRAMs meet JEDEC standards to provide second source compatibility. 

The variety of 64K bit, 256K bit, and 1M CMOS and BiCMOS fast SRAMs offered by Fujitsu are 
shown in Table 3. These SRAMs are the building blocks of memory interfaces, with BiCMOS technology 
evolving to speeds of 10 ns, and densities over 1Mbit. 

From cache applications of 32K byte to 1 Megabyte SRAM memory banks, this choice of fast SRAMs 
gives design engineers maximum flexibility, whichever memory access technique is chosen. 



Fast Static RAMs 


Fujitsu Microelectronics, Inc. 


Table 3. Fast CMOS and BiCMOS SRAMs from Fujitsu 


64K 

64K X 1 

16K x 4 

16KX4/OE 

4K x 8 

8K x 9 

CMOS 

MB81C71A- 

35/-30/-25 

MB81C74- 

35/-30/-25 

MB81C75- 

357-30/-25 

MB81C78A- 

45/-35 

MB81C79A- 

45/-35 

BiCMOS 




MB82B78- 

20/-15 

MB82B79- 

20/-15 

256K 

256K x 1 

64K X 4 

64K x 470E 

32K x 8 

32K x 9 

CMOS 

MB81C81A- 

35/-25 

MB81C84A- 

357-25 

MB81C85A- 

45/-35/-25 

MB8298- 

35/-25 

MB8299- 

35/-25 

BiCMOS 

MB82B81- 

20/-15 

MB82B84- 

20/-15 

MB82B85- 
20/- 15 

MB82B88- 

20/-15 

MB82B89- 

20/-15 

1M 

1M x 1 

256K x 4 

256 K x 470E 

128K x 8 

1 28K X 9 

CMOS 

MB81C81A- 

35/-25 

MB81C84A- 

35/-25 

MB81C85A- 

45/-35/-25 

MB8298- 

35/-25 

MB8299- 

35/-25 

BiCMOS 

MB82B001- 

35/-25 

MB82B006- 

35/-25 

207-15 

MB82B85- 

207-15 

MB82B88— 

207-15 

MB82B89- 

207-15 


Conclusion 

Contemporary microprocessor-based systems are becoming faster and more powerful, demanding 
memory subsystems that ensure this power is achieved in real applications. Because traditional DRAM 
interfaces severely limit the system power actually achieved, cache architectures have become relatively 
common in high-performance systems. However, it may be that for some user applications, where 
maximum performance is desirable, the memory interface should be full-SRAM. SRAM devices are 
available to make that possible, with some impact on cost, but also with significant improvement in board 
space and power dissipation, in addition to performance. 

In either case, Fujitsu offers fast SRAMs able to meet the system requirements. 
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Appendix 4 


Cross Reference Guide for High-Speed 
(CMOS and BiCMOS) SRAMs 


Page 

Title 


9-37 

High-Speed CMOS SRAMs 

9-37 

64K SRAMs: 

Product Selection 

Product Cross Reference 

9-38 

256K SRAMs 

Product Selection 

Product Cross Reference 
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High-Speed BiCMOS SRAMs 

9-39 

64K SRAMs: 

Product Selection 

Product Cross Reference 

9-40 

256K SRAMs 

Product Selection 

Product Cross Reference 
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1M SRAMS: 

Product Selection 

Product Cross Reference 
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Low-Power CMOS SRAMs 

9-42 

64K.256K, and 1M SRAMs: 

Product Selection 

Product Cross Reference 
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SRAM Cross Reference Guide 


Static RAM Data Book 
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Static RAM Data Book 


SRAM Cross Reference Guide 


High-Speed CMOS SRAMs 

64K Static RAMs — Product Selection 


Fujitsu 
Part No. 

Description 

Address 
Access 
Time Max. 
(ns) 

Output 
Enable 
Access time 
Max. (ns) 


Pin Count 

Packages 

Available 

Suffix 

Active 

Standby 

MB81C71A 

64K x 1 
Separate I/O 

35 

30 

25 

N/A 

440 

55 

22 

24 

DIP' 

SOJ 

m 

MB81C74 

16Kx 4 
Common I/O 

35 

30 

25 

N/A 

550 

55 

22 

DIP 1 

m 

MB81C75 

16K x 4 
Common I/O 
with OE 

35 

30 

25 

15 

13 

10 

550 

55 

24 

24 

DIP 1 

SOJ 

IS 

MB81C78A 

8Kx 8 

Common I/O 
with OE 

45 

35 

20 

15 

495 

83 

28 

28 

28 

m 

IS 

MB81C79A 

8K x 9 

Common I/O 
with OE 

45 

35 

20/15 

15/10 

495/550 

83 

28 

28 

28 

DIP 1 

SOP 

PSK 

PF 


1 300-mi I wide package: Skinny DIP 


64K Static RAMs — Product Cross Reference 



Fujitsu Part Numbers 


MB81C71A 

MB81C74 

MB81C75 

MB81C78A 

M81C79A 

Vendors 

(64K x 1) 

(16K x 4) 

(16KX4/OE) 

(8K x 8/OE) 

(8K x 9) 

Cypress 

CY7C187 

CY7C164 

CY7C166 

CY7C185 

CY7C182 

Hitachi 

HM6287 

HM6288 

HM6289 



IDT 

IDT7187 

IDT7188 

IDT7198 

IDT7164 

IDT7169 

Micron 

MT5C6401 

MT5C6404 

MT5C6405 

MT5C6408 


Mitsubishi 

M5M5187A 

M5M5188A 

M5M5189A 

M5M5178 

M5M5179 

Motorola 

MCM6287 

MCM6288 

MCM6290 

MCM6264 

MCM6265 

NEC 

JIPD4361 

MPD4362 

HPD4363 



Performance 

P4C187 

P4C188 

P4C198 

P4C164 

P4C163 

Samsung 

KM6165 

KM6465 

KM6466 

KM6865 


Sharp 

LH5261 

LH5262 

LH5267 

LH5165 and 
5164 


Sony 

CXK5164 

CXK5464 

CXK5465 

CXK5863 

CXK5971 

Toshiba 

TC5562 

TC55416 

TC55417 

TC5588 

TC55389 
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SRAM Cross Reference Guide 


Static RAM Data Book 


High-Speed CMOS SRAMs (Continued) 
256K Static RAMs — Product Selection 


Fujitsu 
Part No. 

Description 

Address 
Access 
Time Max. 
(ns) 

Output 
Enable 
Access time 
Max. (ns) 

Max. Power (mW) 

Pin Count 

Packages 

Available 

Suffix 

Active 

Standby 

MB81C81A 

256K x 1 
Separate I/O 

35 

25 

N/A 

550 

82.5 

24 

24 

DIP 1 

SOJ 

PSK 

PJ 

MB81C84A 

64K x 4 
Common I/O 

35 

25 

N/A 

550 

82.5 

24 

24 

DIP' 

SOJ 

PSK 

PJ 

MB8298 

32Kx 8 
Common I/O 
with OE 

35 

25 

14 

12 

605 

715 

27.5 

28 

28 

28 

Hi 

i 

MB8299 

32K x 9 
Common I/O 
with OE 

35 

25 

14 

12 

605 

715 

27.5 

32 

32 

32 

DIP 1 

SOP 

SOJ 

PSK 

PF 

PJ 


^O-mil wide package, Skinny DIP 


256K Static RAMs — Product Cross Reference 


Vendors 

Fujitsu Part Numbers 

MB81C81A 
(256K x 1) 

MB81C84A 
(64K X 4) 

MB8298 
(32K x 8/OE) 

MB8299 
(32K x 9/OE) 

Cypress 

CY7C197 

CY7C194 

CY7C199 


Hitachi 

HM6207 

HM6208 

HM62832 


IDT 

IDT71257 

IDT71258 

IDT71256 

IDT71259 

Micron 

MT5C2561 

MT5C2564 

MT5C2568 


Mitsubishi 

M5M5257 

M5M5258 



Motorola 

MCM6207 

MCM6208 

MCM6206 

MCM6205 

NEC 


pPD43254 



Performance 

P4C1257 

P4C1258 

P4C1256 


Samsung 

KM61257 

KM64257 

KM68257 


Sharp 

LH52251 

LH52252 and 
52255 

LH52254 and 
52258 


Sony 

CXK51256 

CXK54256 

CXK58258 

CXK58289 

Toshiba 


TC55464 

TC55328 

TC55929 
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Static RAM Data Book 


SRAM Cross Reference Guide 


High-Speed BiCMOS SRAMs 

64K Static RAMs — Product Selection 


Fujitsu 
Part No. 

Description 

Address 
Access 
Time Max. 
(ns) 

Output 
Enable 
Access time 
Max. (ns) 

Max. Power (mW) 

Pin Count 

Packages 

Available 

Suffix 

Active 

Standby 


8K x 8 

20 

10 



28 

DIP 1 

PSK 

MB82B78 

Common I/O 

15 

8 

660 

82.5 

28 

SOJ 1 

PJ 


with OE 






SOP 

PF 


8K x 9 

20 

10 



28 

DIP 1 

PSK 

MB82B79 

Common I/O 

15 

8 

660 

82.5 

28 

SOJ 1 

PJ 


with OE 






SOP 

PF 


^O-mil wide package, Skinny DIP 


64K Static RAMs — Product Cross Reference 


Vendors 

Fujitsu Part Numbers 

MB82B78 
(8K x 8) 

MB82B79 
(8K x 9) 

Cypress 

CY7B185 


Hitachi 



IDT 

IDT7164 

IDT7169 

Micron 

MT5C6408 


Mitsubishi 

M5M5178A 

M5M5179A 

Motorola 

MCM6264 

MCM6265 

Performance 

P4C163 

P4C164 

Samsung 



Sony 

CXK5863A 


Toshiba 

TC5588 

TC5589 


9-41 

























SRAM Cross Reference Guide 


Static RAM Data Book 


High-Speed BiCMOS SRAMs 

256K Static RAMs — Product Selection 


Fujitsu 
Part No. 

Description 

Address 
Access 
Time Max. 
(ns) 

Output 
Enable 
Access time 
Max. (ns) 

Max. Power (mW) 

Pin Count 

Packages 

Available 

Suffix 

Active 

Standby 

MB82B81 

256K x 1 
Separate I/O 

20 

15 

N/A 

660 

82.5 

24 

24 

DIP 1 

SOJ 

PSK 

PJ 

MB82B84 

64Kx 4 
Common I/O 

20 

15 

N/A 

660 

82.5 

24 

24 

DIP 1 

SOJ 

PSK 

PJ 

MB82B85 

64K x 4 
Common I/O 
with OE 

20 

15 

10 

8 

660 

82.5 

28 

28 

DIP 1 

SOJ 

PSK 

PJ 

MB82B88 

32K x 8 
Common I/O 
with OE 

20 

15 

10 

8 

715 

83 

28 

28 

DIP 1 

SOJ 

PSK 

PJ 

MB82B89 

32K x 9 
Common I/O 
with OE 

20 

15 

10 

8 

715 

83 

32 

32 

DIP 1 

SOJ 

PSK 

PJ 


1 300-mil wide package, Skinny DIP 


256K Static RAMs — Product Cross Reference 


Vendors 

Fujitsu Part Numbers 

MB82B81 
(256K x 1) 

MB82B84 
(64K X 4) 

MB82B85 
(64K x 4/OE) 

MB82B88 
(32 K x 8/0 E) 

MB82B89 
(32K x 9/OE) 

Cypress 

CY7C197 

CY7C194 

CY7C196 

CY7C199 


Hitachi 

HM6707/A 

HM6708/A 

HM6709/A 



IDT 

IDT71257 

IDT71258 

IDT61298 

IDT71256 

IDT71259 

Micron 

MT5C2561 

MT5C2564 

MT5C2565 

MT5C2568 


Mitsubishi 

M5M5257B 

M5M5258B 




Motorola 

MCM6207 

MCM6208 

MCM6209 

MCM6206 

MCM6205 

Performance 

P4C1257 

P4C1258 

P4C1298 

P4C1256 


Sony 




CXK58258 

CXK58289 

Toshiba 


TC55464 

TC55465 

TC55328 

TC55329 
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Static RAM Data Book 


SRAM Cross Reference Guide 


High-Speed BiCMOS SRAMs 
1M Static RAMs — Product Selection 


Fujitsu 
Part No. 

Description 

Address 
Access 
Time Max. 
(ns) 

Output 
Enable 
Access time 
Max. (ns) 

Max. Power (mW) 

Pin Count 

Packages 

Available 

Suffix 

Active 

Standby 

MB82B001 

1M x 1 

Separate I/O 

35 

25 

N/A 

660 

138 

28 

SOJ 

PJ 

MB82B006 

256K x 4 
Separate I/O 

35 

25 

N/A 

660 

138 

32 

SOJ 

PJ 

MB82B005 

256K x 4 
Common I/O 
with OE 

35 

25 


660 

138 

32 

SOJ 

PJ 

MB82B008 

128K x 8 
Common I/O 
with OE 

25 


715 

138 

32 

SOJ 

PJ 

MB82B009 

128K x 9 
Common I/O 
with OE 

25 


715 

138 

36 

SOJ 



1 M Static RAMs — Product Cross Reference 



Fujitsu Part Numbers 


MB82B001 

MB82B005 

MB82B006 

MB82B008 

M82B009 

Vendors 

(1M x 1) 

(256K X 4) 

(256K x 4) 

(128K x 8) 

(1 28K x 9) 

Hitachi 

HM621100A 

HM624256/A 

HM624257 



Micron 

MT5C1001 

MT5C1005 




Mitsubishi 

M5M51001 

M5M51004 




Samsung 

KM611001 





Sony 





CXK581 020 
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SRAM Cross Reference Guide 


Static RAM Data Book 


Low-Power CMOS SRAMs 

64K, 256K, and 1M Static RAMs — Product Selection 


Fujitsu 

Part No. 

Description 

Address 
Access 
Time Max. 
(ns) 

Output 
Enable 
Access time 
Max. (ns) 

Max. Power (mW) 

Pin Count 

Packages 

Available 

Suffix 

Active 

Standby 

MB8464A- 

L/-LL 

8K x 8 

Common I/O 

150 

100 

80 



11/0.55 

28 

28 

28 

m 

PSK 

P 

PF 

MB84256- 

L/-LL 

32K x 8 
Common I/O 
with OE 

150 

120 

100 

70 

60 

50 

40 

35 

440 

5.5/0.55 

28 

28 

28 

28 

DIP 1 

DIP 2 

SOP 

TSOP 

PSK 

P 

PF 

PFTN/ 

PFTR 

MB841 000- 
L 

128Kx 8 
Common I/O 

120 

100 

70 

50 

40 

35 

440 

5.5/1. 1 

32 

32 

DIP 2 

SOP 

SOJ 

TSOP 

P 

PF 

PJ 

PFTN/ 

PFTR 


1 300-mil wide package: Skinny DIP 
^O-mil wide package 


64K, 256K, and 1M Static RAMs — Product Cross Reference 



Fujitsu Part Numbers 

Vendors 

MB8464A 
(8K x 8) 

MB84256A 
(32K x 8/OE) 

MB841000 
(128K X8/OE) 

Hitachi 

HM6264 and 
6264A 

HM62256 

HM628128 

Mitsubishi 

M5M5165 

M5M52256 

M5M51008 

Motorola 

MCM6064 

MCM60256 


NEC 

JJ.PD4464 

pPD43256A 

pPD431000A 

OKI 

MSM5165 

MSM51256 and 
51257 


Samsung 

KM6264 

KM62256 

KM681000 

Sharp 

LH5164 

LH51256 


Sony 

CXK5864 

CXK58257 

CXK581000 

Toshiba 

TC5565 and 

5563 

TC55256 and 
55257 

TC551001 


9-44 







































































High-Speed CMOS SRAMs 


High-Speed BiCMOS SRAMs 
Low-Power CMOS SRAMs 
Application-Specific CMOS SRAMs 
Extended Temperature Range SRAMs 
Quality and Reliability 
Ordering and Package Information 
Sales Information 
Appendices - Design Information 

Cross Reference Guide for High-Speed (CMOS, BiCMOS) SRAMs 


FUJITSU LIMITED 

Marunouchi Headquarters 
6-1, Marunouchi 1-chome 
Chiyoda-ku, Tokyo 100, Japan 
Tel: (03) 216-3211 
Telex: 781-22833 
FAX: (03) 213-7174 

For further information, please contact: 

Japan 

FUJITSU LIMITED 

Integrated Circuits and Semiconductor Marketing 
Furukawa Sogo Bldg. 

6-1, Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Tel: (03) 3216-3211 
Telex: 781-2224361 
FAX: (03) 3211-3987 

Europe 

FUJITSU MIKROELEKTRONIK GmbH 
Am Siebenstein 6-10 
6072 Dreieich-Buchschlag 
Germany 

Tel: (06) 103-6900 
Telex: 411963 
Fax: (06) 103-690122 

Asia 

FUJITSU MICROELECTRONICS ASIA PTE. LTD. 

06-04/06-07 Plaza By the Park 

No. 52 Bras Basah Road 

Singapore 0718 

Tel: (65) 336-1600 

Telex: 55573 

FAX: (65) 336-1609 

North and South America 

FUJITSU MICROELECTRONICS, INC. 

Integrated Circuits Division 
3545 North First Street 
San Jose, CA 95134-1804 USA 
Tel: (408) 922-9000 
Telex: 910-338-0190 
FAX: (408) 432-9044 
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